












PREFACE.

THE plan of this work is designed to teach the Anatomy of the

Human Body by dissection in successive stages after the following

manner:

In the dissection of a Part the attention of the Student is directed

first to the superficial prominences of bone and muscle, and to the

hollows that point out the situation of the subjacent vessels. Next

the cutaneous structures, and the different layers of muscles with

their appertaining vessels and nerves are examined in succession, so

that the several objects between the surface of the Body and the

bones may be observed in much the same order as they would be

met with in a Surgical operation. And, lastly, the joints and liga-

ments receive due notice.

In the dissection also of the viscera and the organs of the senses

the manner in which the composition of each may be shown, is fully

indicated for the guidance of the Student.

The Anatomical description of the Part under examination is

arranged in conformity with the dissection in regions, and each

muscle, bloodvessel, nerve, or other structure, is described only to

such an extent as it may be laid bare.

Since the publication of the last edition great changes have been

made in textural Anatomy; and the chief of these, for which I am
indebted to Quain's Anatomy, I have introduced into my account of

the microscopic structure of the different organs.

In this edition, as in the preceding ones, I have endeavored to

make the work more complete by the correction of inaccuracies, and

to render it more efficient as a guide to practical work.

G. V. ELLIS.

October, 1878.
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DEMONSTRATIONS Of,<&NATOMY.

CHAPTER I.

DISSECTION OF THE HEAD

2,
SECTION I.

9
EXTERNAL PARTS OF THE HEAD.

DIRECTIONS. In the dissection of the head and neck, the student

should endeavor to learn the parts described in the first fifty-one pages,
before the position of the body is changed ; but if want of time necessitates

an omission of some part, the examination of the facial nerve (p. 47) can
be best deferred till a subsequent stage. The orbit on one side, the poste-
rior triangular space on both sides of the neck, and the exterior and the

interior of the head, should be examined whilst the body lies in its first

position on the Back,

Position. The student begins with the dissection of the scalp and the

muscles of the ear. To obtain the best position, raise the head to a suitable

height, and turn the face to the right side. On the left side the muscles
are to be seen, and on the opposite half the vessels and nerves are to be

displayed.
EXTRINSIC MUSCLES OF THE EAR. Three muscles attach the ear to

the side of the head. Two are above it, one elevating, the other drawing
it forwards ; and the third, a retrahent muscle, is behind the ear. There
are other special or intrinsic muscles of the cartilage of the ear, which
will be afterwards described.

Dissection. When the ear has been drawn down by hooks, the position
of the upper muscle will be indicated by a slight prominence between it

and the head ; and the muscular fibres may be laid bare by means of the

two following incisions, made no deeper than the skin : One is to be car-

ried upwards on the side of the head, for about three inches, along the

cutaneous ridge before mentioned ; and the other, about the same length,
is to be directed from before backwards close above the ear, so that the

two may join at a right angle. On carefully raising the flaps of skin from
below upwards, and removing the subjacent tissue, a thin fan-shaped
muscular layer will come into view the more anterior fibres constituting
the attrahens, and the posterior the attollens aurem muscle.

On drawing forwards the ear a ridge marks the situation of the posterior
muscle. To remove the integuments, let the scalpel be drawn about an
inch behind the ear, from the transverse cut above as far as to a level with

2



18 DISSECTION OF THE HEAD.

the lobule of the ear, and then forwards below the lobule. After the piece
of skin included by those cuts has been reflected towards the ear, the

retrahent muscle must be sought beneath the subcutaneous tissue ; it

consists of rounded bundles of fibres, and is stronger and deeper than the

others.

The ATTRAHENS AUREM (fig. 1,
le

) is a small fan-shaped muscle, and,
arises from the fore part of the aponeurosis of the occipito-frontalis. Its

fibres are directed backwards, and are inserted into a projection on the

front of the rim of the ear. Beneath it are the superficial temporal vessels

and nerve.

The ATTOLLENS AUREM (fig. 1,
15

) has the same form as the preceding,

though its fibres are longer and better marked. Arising also from the

tendon of the occipito-frontalis, the fibres converge to their insertion into

the inner or cranial surface of the pinna of the ear into an eminence

corresponding with a fossa (that of the anti-helix) on the opposite aspect.
The RETRAHENS AUREM (musculi retrahentes, Alb., fig. 1, ") consists

of two or three roundish but separate bundles of fibres, which are stronger
than those of the other muscles. The bundles arise from the root of the

mastoid process, and pass almost transversely forwards to be inserted by
aponeurotic fibres into the lower part of the ear (concha) -at its cranial

aspect. The posterior auricular artery and nerve are in contact with this

muscle.

Action. The three preceding muscles will move the outer ear slightly in

the directions indicated by their names : the anterior drawing it upwards
and forwards, the middle one upwards, and the posterior backwards.

The OCCIPITO-FRONTALIS MUSCLE (fig. 1, *) covers the arch of the skull,

and consists of an anterior and a posterior fleshy part, with an intervening
tendon.

Dissection. On the same side of the head (the left) the occipito-frontalis
is to be dissected. To bring this muscle into view, a cut may be made

along the middle line of the skull, from the root of the nose to the occipital

protuberance ; and it may be connected in front with the transverse incision

on the side of the head. The flap of skin, thus marked out, is to !><; ais-ed

with the subjacent fat from before back; whilst doing this the -ii sector

will meet first with the anterior fleshy part of the muscle, m>>.t with a

white shining thin aponeurosis, and lastly with the posterior flix y belly
towards the lateral aspect of the cranium. The aponeurosis of the muscle

is easily taken away with the granular fat superficial to it
; and if the

under surface of the flap of integuments presents a white instead of a yel-
low appearance, the student may suspect he is removing that apon'surosis.
The anterior or frontal part (

l

) is a thin muscular layer over. the os

frontis, which is said to take its origin below. Along the line of the eye-
brow the fibres are blended with the following muscles, orbicuiuris palpe-

brarum, corrugator supercilii, and pyramidalis nasi ; and they are also

fixed to the subjacent bone, viz., to the os nasi internally, and to the outer

angular process of the frontal bone externally (Theile). From these at-

tachments the fibres are directed upwards to the aponeurosia, and end in it

rather below the level of the coronal suture.

The posterior or occipital part (*) is stronger than the anterior ; it arises

from the outer half or two-thirds of the upper curved line of the occipital

bone, and from the mastoid portion of the temporal bone. The fibres are

about one inch and a half in length, and ascend to the aponeurosis.
The tendon, or epicranial aponeurosis, extends over the upper part of
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the cranium, and is continuous across the middle line with the same struc-

ture of the opposite half of the head. On the side it gives origin to the

auricular muscles ; and a thin membrane is here prolonged from it over the

fascia covering the temporal muscle, to be fixed to the side of the head.

Fi

15. Attollens aurem.

16. Attrahens aurem.

EXTRINSIC MUSCLES OF THE EAK.

17. Retrahens aurem, only partly seen.

Posteriorly, the aponeurosis is attached to the superior curved ridge of the

occipital bone between the fleshy parts of the muscles of opposite sides.

The aponeurotic expansion is closely united to the skin ; but it is connected

to the pericranium only by a loose areolar tissue devoid of fat, so that it

moves freely over the skull.

Superficial to the occipito-frontalis are the cutaneous vessels and nerves

of the scalp. In front the fleshy fibres of opposite sides are joined above
the root of the nose.

Action. When the anterior belly contracts it elevates the eyebrow,

making smooth the skin at the root of the nose, and wrinkling transversely
that of the forehead ;

and continuing to contract, it draws forward the

scalp. The posterior belly will move back the scalp ; and the bellies acting
in succession will carry the hairy scalp forwards and backwards.

Dissection. After the removal of the superior auricular muscles and the

temporal vessels, together with the epicranial aponeurosis and its lateral

prolongation, the attachment of the temporal fascia on the side of the head

may be seen.

The temporal fascia is a white, shining membrane, which is stronger
than the epicranial aponeurosis, and gives attachment to the subjacent

temporal muscle. Superiorly it is inserted into the curved line that limits

the temporal fossa on the side of the skull ; and inferiorly, where it is nar-

rower and thicker, it is fixed to the zygomatic arch. By its cutaneous
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surface the fascia is in contact with the muscles already examined, and
with the superficial temporal vessels and nerves.

An incision in the fascia, a little above the zygoma, will show it to con-

sist there of two layers, which are fixed to the edges of the upper border

of the zygomatic arch. Between the layers is some fatty tissue, with a

small branch of the superficial temporal artery, and a slender twig of the

orbital branch of the superior maxillary nerve with its artery.
Dissection. The temporal fascia is now to be detached from the skull,

and to be throwrn down to the zygomatic arch, in order that the origin of

the underlying temporal muscle may be examined. A soft areolar tissue

which lies beneath it near the zygoma is to be taken away. The difference

in thickness of parts of the fascia will be evident.

The TEMPORAL MUSCLE is laid bare only in part. Wide and thin above,
it becomes narrower and thicker at the lower end. The muscle arises

from the temporal fascia, and from all the surface of the impression on the

side of the skull, which is named the temporal fossa. From this origin the

fibres descend, converging to a tendon, which is inserted into the under
surface and fore part of the coronoid process of the lower jaw.
On the cutaneous surface is the temporal fascia, with the parts superfi-

cial to that membrane ; and concealed by the muscle are the deep tempo-
ral vessels and nerves which ramify in it. The insertion of the muscle
underneath the zygomatic arch will be afterwards followed.

The temporal belongs to the group of masticatory muscles ; and its

action will be referred to with the description of the pterygoid region.
Dissection. For the dissection of the vessels and nerves, let the face

be now turned to the left side, and let an incision be carried along the

eyebrow and the zygomatic arch to a little behind the ear, so as to allow

the skin on the right half of the head to be reflected. The flap of skin

is to be raised from before backwards, but the subcutaneous fat should be

left till the nerves are found.

Behind the ear the skin should be raised as on the other side, to un-

cover the posterior auricular vessels and nerve.

Along the eyebrow seek the branches of vessels and" nerves which come
from the orbit (fig. 2), viz., the supra-orbital vessels and nerve opposite
the middle, and the spra-trochlear nerve and frontal vessels near the

inner part of the orbit ; they lie at first beneath the occipito-frontalis, and
the muscular fibres must be cut through to find them.

On the side of the head, in front of the ear, the superficial temporal
vessels and nerve are to be traced to the vertex ; and above the zygomatic
arch the branches of the facial which join an offset (

10
) of the superior

maxillary nerve, are to be sought.
Behind the ear the posterior auricular vessels and nerve, and below it

branches from the great auricular nerve to the tip and back of the ear, are

to be found ; one or more offsets of the last should be followed to their

junction with the posterior auricular nerve.

At the back of the head the ramifications of the occipital vessels, also

the large and small occipital nerves, should be denuded ; the former nerve

lies by the side of the artery, and the latter about midway between this

vessel and the ear.

CUTANEOUS ARTERIES. The arteries of the scalp (fig. 2), are fur-

nished by the internal and external carotid trunks, and anastomose freely
over the side of the head. Only two small branches, the supra-orbital
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and frontal, come from the former ; whilst three, viz., the temporal, occi-

pital, and posterior auricular, belong to the latter.

The supra-orbital artery (c) leaves the orbit through the notch in the

margin of the orbit, and is distributed on the forehead. Some of its

branches are superficial to the occipito-frontalis, and ascend to the top of

the head ; whilst others lie beneath the muscle, and supply it, the peri-

cranium, and the bone.

The frontal branch (5) is close to the inner angle of the orbit, and is

much smaller than the preceding. It ends in branches for the supply of

the muscles, integuments, and pericranium.
The superficial temporal artery (d) is one of the terminal branches of

the external carotid. After ascending above the zygomatic arch for

about two inches, the vessel divides on the temporal fascia into anterior

and posterior :

The anterior branch runs forwards with a serpentine course to the fore-

head, supplying muscular, cutaneous, and pericranial offsets, and anasto-

moses with the supra-orbital artery : this is the branch that is opened
when blood is taken from the temporal artery.
The posterior branch is larger than the other, and arches backwards

above the ear towards the occipital artery, with which it anastomoses.

Its offsets to the parts around are similar to those of the anterior, and it

communicates with the artery of the opposite side over the top of the

head.

Occipital artery (a). The terminal part of this artery, after perforat-

ing the trapezius, divides into large and tortuous branches, which spread
over the back of the head and the occipito-frontalis muscle. Communi-
cations take place with the artery of the opposite side, with the posterior

part of the temporal, and with the following artery. Some offsets pass

deeply to supply the occipito-frontalis muscle, the pericranium, and the

bone.

The posterior auricular artery (/) appears in front of the mastoid

process, and divides into two branches. One (mastoid) is directed back-

wards to supply the occipito-frontalis, and anastomose with the occipital

artery. The other (auricular) is furnished to the retrahent muscle and
the back of the pinna of the ear ; and an offset from this pierces the pinna
to be distributed on the opposite surface.

The VEINS of the exterior of the head are so similar to the arteries,

that a full notice of each is not required. All the veins corresponding
with branches of the internal carotid artery enter the facial vein, whilst

the rest open into the jugular veins. These superficial veins communi-
cate both with the sinuses in the interior of the skull by means of small

branches named emissary, and with the veins occupying the spongy sub-

stance (diploe) of the cranial bones.

The frontal vein is directed towards the inner angle of the orbit, where
it receives the supra-orbital vein, the two giving rise to the angular vein

of the face : near its ending it receives small veins from the eyebrow, and
from the upper eyelid and the nose. Both the superficial temporal and

posterior auricular veins open into the external jugular; and the occipital

joins the internal jugular vein.

CUTANEOUS NERVES (fig. 2). The nerves of the scalp are furnished

from cutaneous offsets of both cranial and spinal nerves. The half of the

head anterior to the ear receives branches from three trunks of the fifth

cranial nerve, and a few twigs from the facial nerve. All the rest of the
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head is supplied by spinal nerves (anterior and posterior primary branches),
except close behind the ear, where there is an offset of the facial or seventh

cranial nerve.

The supra-orbital nerve (fig. 2,
6
) comes from the first trunk of the

fifth nerve, and escapes from the orbit with its companion artery ; whilst

Fig. 2.

CPTASEOCS NERVES OP THE SCALP.

5. Supra-trochlear.1. Great auricular nerve.

2. Small occipital.

3. Great occipital.

4. Posterior auricular of the facial.

Anriculo-temporal (not numbered) in front

of the ear, by the side of the temporal ar-

tery, d.

CUTANEOUS ARTERIES OP THE SCALP.

d. Superficial temporal.

6. Supra-orbital.

10. Superficial temporal of the upper maxil-

lary, and crossing it are the superficial

temporal branches of the temporal nerve.

. Occipital artery.

6. Frontal.

c. Supra-orbital.

/. Posterior auricular.

h. Lateral superficial temporal.

beneath the occipito-frontalis muscle, the nerve gives offsets to it and the

orbicularis palpebrarum, as well as to the pericranium. In the orbicularis
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a communication is established between this and the facial nerve. Fi-

nally the nerve ends in two cutaneous branches, which ramify in the tegu-
ments :

One of these (inner) soon pierces the occipito-frontalis, and reaches

upwards as high as the parietal bone. The other branch (outer) is of

larger size, and, perforating the muscle higher up, extends over the arch

of the head as far as the ear.

As the nerve escapes from the supra-orbital notch it furnishes some

palpebral filaments to the upper eyelid.
At the inner angle of the orbit is the small supra-trochlear branch

(fig. 2,
5

) of the same nerve. It ascends to the forehead close to the

bone, and piercing the muscular fibres ends in the integument. Branches
are given from it to the orbicularis and corrugp.tor supercilii, and some

palpebral twigs enter the eyelid.
The superficial-temporal nerves are derived from the second and third

trunks of the fifth nerve, and from the facial nerve.

The temporal branch of the superior maxillary nerve (second trunk of

the fifth) is usually a slender twig (fig. 2,
10

),
which perforates the tempo-

ral aponeurosis about a finger's breadth above the zygomatic arch. When
cutaneous, the nerve is distributed on the temple, and communicates with

the facial nerve, also sometimes with the next.

The auriculo-temporal branch (fig. 2 <T) of the inferior maxillary nerve

(third trunk of the fifth) lies near the ear, and accompanies the temporal

artery to the top of the head. As soon as the nerve emerges from beneath

the parotid gland, it divides into two terminal branches: The more pos-
terior is the smaller of the two, and supplies the attrahens aurem muscle
and the integument above the ear. The other branch ascends vertically
in the teguments to the top of the head. The nerve also furnishes an
auricular branch (upper) to the anterior part of the ear above the audi-

tory meatus.

The temporal branches of the facial nerve are directed upwards over
the zygomatic arch and the temporal aponeurosis to the orbicularis palpe-
brarum muscle : they will be described with the dissection of the trunk of

the facial nerve.

The posterior auricular nerve (fig. 2, *) lies behind the ear with the

artery of the same name. It arises from the facial nerve close to the

stylo-mastoid foramen, and ascends in front of the mastoid process. Soon
after the nerve becomes superficial it communicates with the great auri-

cular nerve, and divides into an occipital and an auricular branch, which
are distributed as their names express :

The occipital branch is long and slender, and ends in the posterior

belly of the occipito-frontalis muscle. It lies near the occipital bone,

enveloped in dense fibrous structure, and furnishes offsets to the integu-
ments.

The auricular branch ascends to the back of the ear, supplying the

retrahent muscle and the posterior surface of the pinna.
The great auricular nerve of the cervical plexus (fig. 2, *) is seen to

some extent at the lower part of the ear, but its anatomy will be after-

wards given with the description of the cervical plexus.
The great occipital (fig. 2,

3

) is the largest cutaneous nerve at the back
of the head, and is recognized by its proximity to the occipital artery.

Springing from the posterior primary branch of the second cervical nerve,
it perforates the muscles of the back of the neck, and divides on the occi-
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put into numerous large offsets
; these spread over the posterior part of

the occipito-frontalis muscle, ending mostly in the integument. As soon
as the nerve pierces the trapezius, it is joined by an offset from the third

cervical nerve ; and on the back of the head it communicates with the
small occipital nerve.

The small occipital nerve of the cervical plexus (fig. 2,
2

) lies midway
between the ear and the preceding nerve, and is continued upwards in the

integuments higher than the level of the ear. It communicates with the
nerve on each side, viz., the posterior auricular and the great occipital.

Usually this nerve furnishes an auricular branch to the upper part of the
ear at the cranial aspect, which supplies also the attollens aurem muscle.

SECTION II.

INTERNAL PARTS OF THE HEAD.

Dissection. The skull is now to be opened, but before sawing the bone
the dissector should detach, on the right side, the temporal muscle nearly
down to the zygoma, without separating the fascia of the same name from
the fleshy fibres ; and all the remaining soft parts are to be divided by an
incision carried around the skull, about one inch above the margin of the

orbit at the forehead, and as low as the protuberance of the occiput.
The cranium is to be sawn in the same line as the incision through the

soft parts, but the saw is to cut only through the outer osseous plate. The
inner plate is to be broken through with a chisel, in order that the subja-
cent membrane of the brain (dura mater) may not be injured. The skull-

cap is next to be forcibly detached by inserting the fingers between the

cut surfaces in front, and the dura mater will then come into view.

The DURA MATER is the most external of the membranes investing the

brain. It is a strong, fibrous structure, which serves as an endosteum to

the bones, and supports the cerebral mass. Its outer surface is rough,
and presents, now the bone is separated from it, numerous small fibrous

and vascular processes ; but these are most marked along the line of the

sutures, where the attachment of the dura mater to the bone is the most

intimate. Ramifying on the upper part of the membrane are branches of

the large meningeal vessels.

Small granular bodies, glands of Pacchioni, are also seen along the

middle line. The number of these bodies is very variable ; they are found

but seldom before the third year, but generally after the seventh, and

they increase with age. Occasionally the surface of the skull is indented

by these so-called glands.
Dissection. For the purpose of seeing the interior of the dura mater,

divide this membrane with a scissors close to the margin of the skull,

except in the middle line before and behind where the superior longitudi-
nal sinus lies. The cut membrane is then to be raised towards the top of

the head ; and on the right side the veins connecting it with the brain

may be broken through.
The inner surface of the dura mater is smooth and polished ; and this

appearance is due to an epithelial layer similar to that lining serous

membranes.
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This external envelope of the brain consists of white fibrous and elastic

tissues so disposed as to give rise to two strata, viz., an external or en-

dosteal, and an internal or supporting. At certain spots those layers are

slightly separated, and form thereby the spaces or sinuses for the passage
of the venous blood. Moreover, the innermost layer sends processes be-

tween different parts of the brain, forming the falx, tentorium, etc.

The /a/a: cerebri is the process of the dura mater, in shape like a sickle,

which dips in the middle line between the hemispheres of the large brain.

Its form and extent will be evident if the right half of the brain is gently

separated from it. Narrow and pointed in front, where it is attached to

the crista galli of the ethmoid bone, it widens posteriorly, and joins a
horizontal piece of the dura mater named the tentorium cerebelli. The

upper border is convex, and is fixed to the middle line of the skull as far

backwards as the occipital protuberance ; and the lower or free border,

concave, is turned towards the central part of the brain (corpus callosum),
with which it is in contact posteriorly.

In this fold of the dura mater are contained the following sinuses : the

superior longitudinal along the convex border, the inferior longitudinal in

the hinder part of the lower edge, and the straight sinus at the line of

junction between it and the tentorium.

The superior longitudinal sinus (fig. 3, b) extends from the ethmoid
bone to the occipital protuberance. Its position in the convex border of

the falx will be made manifest by the escape of blood through numerous
small veins, when pressure is made from before back with the finger along
the middle line of the brain.

When the sinus is opened it is seen to be narrow in front, and to widen

behind, where it ends in a common point of union of certain sinuses (tor-
cular Herophili) at the centre of the occipital bone. Its cavity is trian-

gular in form, with the apex of the space turned to the falx ; and across it

are stretched small tendinous cords chordae Willisii near the openings
of some of the cerebral veins. Occasionally small glandulae Pacchioni are

present in the sinus.

The sinus receives small veins from the substance and exterior of the

skull, and larger ones from the brain
; and the blood flows backwards in

it. The cerebral veins open chiefly at the posterior part of the brain, and
lie for some distance against the wall of the sinus before they perforate the

dura mater ;
their course is directed from behind forwards, so that the.

current of the blood in them is evidently opposed to that in the sinus : this

disposition of the veins may be seen on the left side of the brain, where
the parts are undisturbed.

Directions. Before the rest of the dura mater can be examined, the

brain must be taken from the head. To facilitate its removal, let the

head incline backwards, whilst the shoulders are raised on a block, so that

the brain may be separated somewhat from the base of the skull. For the

division of the cranial nerves a sharp scalpel will be necessary ; and the

nerves are to be cut longer on the one side than on the other.

Removal of the brain. As a first step cut across the anterior part of

the falx cerebri, and the different cerebral veins entering the longitudinal
sinus ; raise and throw backwards the falx, but leave it uncut in the

middle line behind. Gently raise with the fingers the frontal lobes and
the olfactory bulbs of the large brain. Next cut through the internal car-

otid artery and the second and third nerves, which then appear; the large
second nerve is placed on the inner, and the round third nerve on the
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outer side of the artery. A small branch of artery to the orbit should

likewise be divided at this time.

The brain is now to be supported in the left hand, and the pituitary body
to be dislodged with the knife from the hollow in the centre of the sphe-
noid bone. A strong horizontal process of the dura mater (tentorium cere-

belli) comes into view at the back of the cranium. Along its free margin
lies the small fourth nerve, which is to be cut at this stage of the proceed-

ing. Make an incision through the tentorium on each side, close to its

attachment to the temporal bone, without injuring the parts underneath ;

the following nerves, which will be then visible, are to be divided in suc-

cession. Near the inner margin of the tentorium is the fifth nerve, consist-

ing of a large and small root; whilst towards the, middle line of the skull

is the long slender sixth nerve. Below the fifth, and somewhat external

to it, is the seventh nerve with its facial and auditory parts, the former

being anterior and the smaller of the two. Directly below the seventh are

the three trnnks of the eighth nerve in one line : of these, the upper
small piece is the glosso-pharyngeal ;

the flat band next below, the pneu-

mogastric ; and the long round nerve ascending from the spinal canal, the

spinal accessory. The remaining nerve nearer the middle line is the ninth,
which consists of two small pieces.

After dividing the nerves, cut through the vertebral arteries as they
wind round the upper part of the spinal cord. Lastly, cut across the

spinal cord as low as possible, as well as the roots of the spinal nerves that

are attached on each side. Then on placing the first two fingers of the

right hand in the spinal canal, the cord may be raised, and the whole brain

may be taken readily from the skull in the left hand.

Preservation of the brain. After removing some of the membranes
from the upper part, and making a few apertures through them on the

under surface, the brain may be immersed in spirit to harden the texture
;

and methylated spirit may be used on account of its cheapness. Placing
the brain upside down on a piece of calico long enough to wrap over it,

put it in the spirit.

Examination of the brain. At the end of twro or three days the dissec-

tor should examine the other membranes, and the vessels. As soon as the

vessels have been learnt, the membranes are to be carefully removed from

the surface of the brain, without detaching the different cranial nerves at

the under surface. The brain may remain in the spirit till the dissection

of the head and neck has been completed, but it should be turned over

occasionally to allow the spirit to penetrate its substance.

The description of the brain and its vessels will be found after that of

the head and neck.

Directions. After setting aside the brain, the anatomy of the dura mater,
and the vessels and nerves in the base of the skull should be proceeded
with. For this purpose raise the head to a convenient height, and fasten

the tentorium in its natural position with a few stitches. The dissector

should be furnished with the base of a skull while studying the following

parts.
Dura mater. At the base of the cranium the dura mater is much more

closely united to the bones than it is at the top of the skull. Here it dips
into the different inequalities of the osseous surfaces ; and it sends processes

through the several foramina, which join for the most part the pericra-

nium, and furnish sheaths to the nerves.

Beginning the examination in front, the membrane will be found to send
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a prolongation into the foramen caecum, as well as a series of tubes through
the apertures in the cribriform plate of the ethmoid bone. Through the

sphenoidal fissure it joins the periosteum of the orbit ; and through the

optic foramen a covering is continued on the optic nerve to the eyeball.
"Behind the sella Turcica, the dura mater adheres closely to the basilar

process of the occipital bone ; and it may be traced into the spinal canal

through the foramen magnum, to the margin of which it is very firmly
united.

The tentorium cerebelli is the piece of the dura mater which is interposed
in a somewhat horizontal position between the small brain (cerebellum),
and the posterior part of the large brain (cerebrum).

Its upper surface is raised along the middle, where it is joined by the

falx cerebri, and is hollowed laterally for the reception of the back part of

the cerebral hemispheres. Its under surface touches the little brain, and
is joined by the falx cerebelli.

The anterior concave margin is free, except at the ends where it is fixed

by a narrow slip to each anterior clinoid process. The posterior or con-

vex part is connected to the following bones : occipital (transverse groove),
inferior angle of the parietal, petrous portion of the temporal (upper border),
and posterior clinoid process of the sphenoid.

Along the centre of the tentorium is the straight sinus; and in the at-

tached edge are the lateral and the superior petrosal sinus on each side.

Falx cerebri. The characters of this fold have been given in page 25.

The Falx cerebelli has the same position below the tentorium as the falx

cerebri above that fold. It is much smaller than the falx of the cerebrum,
and will appear on detaching the tentorium. Triangular in form, this

fold is adherent to the middle ridge of the occipital bone below the pro-

tuberance, and projects between the hemispheres of the small brain. Its

base is directed to the tentorium ; and the apex reaches the foramen mag-
num, to each side of which it gives a small slip. In it is contained the

occipital sinus.

The SINUSES are venous spaces between the layers of the dura mater,
into which blood is received. All the sinuses open either into a large

space named torcular Herophili, opposite the occipital protuberance; or

into the two cavernous sinuses on the sides of the body of the sphenoid
bone.

A. The TORCULAR HEROPHILI (fig. 3, a) is placed in the tentorium,

opposite the centre of the occipital bone. It is of an irregular shape, and
numerous sinuses open into it, viz., the superior longitudinal above, and the

occipital below ; the straight in front, and the lateral sinus on each side.

The superior longitudinal sinus has been already described (see p. 25).
The inferior longitudinal sinus (fig. 3, c) resembles a small vein, and

is contained in the lower border of the falx cerebri at the posterior part.
This vein receives blood from the falx and the larger brain, and ends in

the straight sinus (d) at the edge of the tentorium.

The straight sinus (fig. 3, o?)
lies along the middle of the tentorium,

and seems to continue the preceding sinus to the common point of union.

Its form is triangular, like the superior longitudinal. Joining it are the

inferior longitudinal sinus, the veins of Galen from the interior of the

large brain, and some small veins from the upper part of the cerebellum.

The occipital sinus (fig. 3, <?) is a small space in the falx cerebelli,

which reaches to the foramen magnum, and collects the blood from the

occipital fossae. This sinus may be double.
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The lateral sinus (fig. 3, e) is the channel by which most of the blood

passes from the skull. There is one on each side, right and left, which

extends from the occipital protuberance to the foramen jugulare, where it

ends in the internal jugular vein. In this extent the sinus occupies the

winding groove in the interior of the skull between the two points of bone

before mentioned : and the right is frequently larger than the left.

Fig. 3.

a. Torcular Herophili.

6. Superior longitudinal sinus.

c. Inferior longitudinal.

d. Straight sinus.

e. Lateral sinus.

g. Occipital sinns.

/. Superior, and h, inferior petrosal sinus.

SOUK OF THE SlSUSES OP THE SKULL.

Besides small veins from the brain, it is joined by the superior petrosal
sinus (f), opposite the upper edge of the petrous portion of the temporal
bone ; and by the inferior petrosal (h) at the foramen jugulare. Often-

times it communicates with the occipital vein through the mastoid fora-

men, and sometimes with veins of the diploe of the skull.

The foramen jugulare is divided into three compartments by bands of

the dura mater. Through the posterior interval the lateral sinus passes ;

through the anterior the inferior petrosal sinus; and through the central

one the pieces of the eighth nerve.

Dissection. To examine the cavernous sinus on the left side, cut

through the dura mater by the side of the body of the sphenoid bone from

the anterior to the posterior clinoid process, and internal to the position of

the third nerve : behind the clinoid process, let the knife be directed in-

wards for about half the width of the basilar part of the occipital bone.

By placing the handle of the scalpel in the opening thus made, the extent

of the space will be defined. A probe or a blow-pipe will be required, in

order that it may be passed into the different sinuses joining the cavernous

centre.

B. The CAVERNOUS SINUS, which has been so named from the reticu-

late structure in its interior, is situate on the side of the body of the

sphenoid bone. This space, resulting from the separation of the two

layers of the dura mater, is of an irregular shape, and extends from the

sphenoidal fissure to the tip of the petrous portion of the temporal bone.

The piece of dura mater bounding the sinus externally is of some thick-

ness, and contains in its substance the third and fourth nerves, witli the

ophthalmic trunk of the fifth nerve ; these lie in their numerical order

from above down.
The cavity of the sinus is larger behind than before, and in it are

shreds of fibrous tissue with small vessels. Through the space winds the
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trunk of the internal carotid artery surrounded by the sympathetic, with

the sixth nerve on the outer side of the vessel ; but all these are shut out

from the blood in the space by a thin lining membrane.
The cavernous sinus receives the ophthalmic vein of the orbit, some

inferior cerebral veins, and twigs from the pterygoid veins outside the

skull. It communicates with its fellow on the opposite side by the circular

and transverse sinuses ; and its blood is transmiited to the lateral sinus by
the superior and inferior petrosal channels.

The circular sinus lies around the pituitary body, and reaches from the

one cavernous sinus to the other across the middle line. Besides serving
as the means of communication between those sinuses, it receives small

veins from the pituitary body. This sinus is usually destroyed by the

removal of the pituitary body.
The transverse or basilar sinus crosses the basilar process of the occipi-

tal bone, on a level with the petrous part of the temporal bone, and unites

the opposite cavernous sinuses. A second transverse sinus is sometimes
found nearer the foramen magnum.
The superior petrosal sinus (fig. 3,/") lies in a groove in the upper

edge of the petrous part of the temporal bone, and extends between the

cavernous and lateral sinuses. A small vein from the cerebellum, and an-

other from the internal ear, are received into it.

The inferior petrosal sinus (fig. 3, h) extends between the same sinuses

as the preceding, and lies in a groove along the line of junction of the

petrous part of the temporal with the basilar process of the occipital bone;
it is joined by a small vein from the outside of the skull, through the fora-

men lacerum in the base of the cranium. This sinus passes through the

anterior compartment of the jugular foramen, and ends in the internal

jugular vein.

MENINGEAL ARTERIES. These arteries supplying the cranium and the

dura mater come through the base of the skull ; they have been named
from their situation in the three fossae, anterior, middle, and posterior

meningeal.
The anterior meningeal are very small branches of the ethmoidal arteries

(p. 56), which enter the skull by apertures between the frontal and eth-

moid bones ; they are distributed to the dura ma.ter over and near the

ethmoid bone.

The middle meningeal arteries are three in number : two, named large
and small, are derived from the internal maxillary trunk ; and the third is

an offset of the ascending pharyngeal arcery.
a. The large meningeal branch of the internal maxillary artery appears

through the foramen spinosum of the sphenoid bone, and ascends towards
the anterior inferior angle of the parietal bone. At this spot the vessel

enters a deep groove in the cranium, and ends in ramifications which

spread over the side of the head, some of them reaching to the top and the

occiput, whilst others perforate the bone, and end on the exterior of the

head. Two veins accompany the artery.
Branches. As soon as the artery comes into the cranial cavity, it

furnishes branches to the dura rnater and osseous structure, and to the

ganglion of the fifth nerve. One small offset, petrosal, enters the hiatus

Fallopii, and supplies the surrounding bone (Hyrtl). One or two branches

pass into the orbit, and anastomose with the ophthalmic artery.
b. The small meningeal branch is an offset of the large one outside the
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skull, and is transmitted through the foramen ovale to the membrane lining
the middle cranial fossa.

c. Another meningeal branch from the ascending pharyngeal artery
comes through the foramen lacerum (basis cranii). This is seldom in-

jected, and is not often visible.

The posterior meningeal branches are small, and are furnished by the

occipital and vertebral arteries.

That from the occipital, one on each side, enters the skull by the jugu-
lar foramen ; and that from the vertebral arises opposite the foramen mag-
num. Both vessels ramify in the posterior fossa of the skull.

MEMNGEAL NERVES. Offsets to the dura mater are said to be derived

from the fourth, fifth, glosso-pharyngeal, and vagus, cranial nerves, and
from the sympathetic nerve. To make these nerves apparent, it would be

necessary to steep the dura mater in diluted nitric acid.

CRANIAL NERVES (fig. 4). The cranial nerves pass from the encepha-
lon through apertures in the base of the skull. As each leaves the cranium
it is invested by processes of the membranes of the brain, which are thus

disposed : those of the dura mater and pia mater are lost on the nerve ;

whilst that of the arachnoid membrane is reflected back, after a short dis-

tance, to the interior of the skull. Some of the nerves, those in the middle

fossa of the skull for instance, receive sheaths of the dura mater before

they approach the foramina of transmission. The nerves will be referred

to now as nine pairs, but notice will be subsequently taken of a different

mode of enumerating them. Only part of the course of each nerve will be

seen at this stage, the rest will be learnt in the dissection of the base of

the brain.

The FIRST NERVE (fig. 33) ends anteriorly in the enlargement of the

olfactory bulb. This swelling lies on the cribriform plate of the ethmoid

bone, and supplies about twenty branches to the nose through the small

foramina in the subjacent bone. These delicate nerves are surrounded by
prolongations of the membranes of the brain, and their arrangement will

be noticed in the dissection of the nose.

The SECOND NERVE (fig. 4,
2

) diverging from its commissure to the eye-

ball, enters the orbit through the optic foramen ; accompanying the nerve

is the ophthalmic artery.
Dissection. The third and fourth nerves, and the ophthalmic trunk of

the fifth nerve, lie in the outer wall of the cavernous sinus ; and to see

them, it will be necessary to trace them through the dura mater towards

the orbit.

Afterwards the student should follow outwards the roots of the fifth

nerve into the middle fossa of the skull, as in fig. 4, taking away the dura

mater from them, and from the surface of the large Gasserian ganglion
which lies on the point of the petrous portion of the temporal bone. From
the front of the ganglion arise other two large trunks besides the ophthalmic,

viz., superior and inferior maxillary, and these should also be traced to

their apertures of exit from the skull. If the dura mater is removed en-

tirely from the bone near the nerves a better dissection will be obtained.

The THIRD NERVE (fig. 4,
s

) is destined for the muscles of the orbit.

It enters the Avail of the cavernous sinus near the anterior clinoid process,
and is deprived at that spot of its tube of arachnoid membrane. In the

wall of the sinus it is placed above the other nerves ; but when it is about

to enter the orbit through the sphenoidal fissure, it sinks below the fourth

and a part of the fifth, and divides into two branches.
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Near the orbit the nerve is joined by one or two delicate filaments of

the cavernous plexus (p. 33).
The FOURTH NERVE (fig. 4,

4
) courses forwards, like the preceding, to

one muscle in the orbit. It is the smallest of the nerves in the wall of the

sinus, and is placed below the third
; but as it is about to pass through the

sphenoidal fissure it rises higher than all the other nerves.

Fig. 4.

The dura mater has been removed
in the middle fossa, on the left side,

to show the nerves in the wall of the

cavernous sinus, and especially the

ganglion, and the three trunks of the

fifth nerve. Each nerve, except the

first which is absent, is marked by its

corresponding numeral. On the right

side the dura mater is untouched,

f Offsets to the dura mater from the

fifth nerve.

CRANIAL NERVES IN THE BASE OF THE SKULL.

In the wall of the sinus the fourth nerve is joined by fwigs of the sym-
pathetic ; and it is sometimes united with the ophthalmic trunk of the

fifth.

FIFTH NERVE (fig. 4,
5
). This nerve is distributed to the face and

head, and consists of two parts or roots a large or sensory, and a small or

motory.
The large root of the nerve passes through an aperture in the dura

mater into the middle fossa of the base of the skull, where it ends imme-

diately in the Gasserian ganglion.
The ganglion of the root of the fifth nerve (Gasserian ganglion), placed

in a depression on the point of the petrous part of the temporal bone, is

flattened, and is nearly as \vide as the thumb-nail. The upper surface of

the ganglion is closely united to the dura mater, and presents a semilunar

elevation, whose convexity looks forwards. Some filaments from the

plexus of the sympathetic on the carotid artery join its inner side.

Branches. From the front of the ganglion proceed the three following
trunks: The ophthalmic nerve, the first and highest, is destined for the

orbit and forehead. Next in order is the superior maxillary nerve, which
leaves the skull by the foramen rotundum, and ends in the face below the
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orbit. And the last, or the inferior maxillary nerve, passes through the fora-

men ovale to reach the lower jaw, the lower part of the face, and the tongue.
The smaller root, entering the same tube of the dura mater as the large

one, passes beneath the ganglion, without communicating with it, and joins

only one of the three trunks derived from the ganglion : if the ganglion be

raised, this root will be seen to enter the inferior maxillary nerve.

Those branches of the ganglion which are unconnected with the smaller

or motor root, viz., the ophthalmic and superior maxillary, are solely nerves

of sensibility ; but the inferior maxillary, which is compounded of both

roots, is a nerve of sensibility and motion. But the whole of the inferior

maxillary nerve has not this double function, for the motor root is mixed
almost exclusively with the part which supplies the muscles of the lower

jaw ; and it is, therefore, chiefly that small piece of the nerve which pos-
sesses a twofold action, and resembles a spinal nerve.

The ophthalmic nerve is the only one of the three trunks which needs a

more special notice in this stage of the dissection. It is continued through
the sphenoidal fissure and the orbit to the forehead. In form it is a flat

band, and is contained in the wall of the cavernous sinus below the third

and fourth nerves. Near the orbit it divides into three branches (p. 51).
In this situation it is joined by filaments of the cavernous plexus of the

sympathetic, and gives a small recurrent filament (fig. 4, f) to that part of

the dura mater which forms the tentorium cerebelli (Arnold).
The SIXTH NERVE (fig. 4,

6
) enters the orbit through the sphenoidal fis-

sure, and supplies one of the orbital muscles. It pierces the dura mater

behind the body of the sphenoid bone, and crosses the space of the caver-

nous sinus, instead of lying in the outer wall with the other nerves.

In the sinus the nerve is placed close against the outer side of the

carotid artery ;
and it is joined by one or two large branches of the sym-

pathetic nerve surrounding that vessel.

SEVENTH NERVE according to Willis (fig. 4,
7

).
This cranial nerve

consists of two trunks, fascial and auditory, and both enter the meatus

auditorius internus. In the bottom of the meatus they separate : the facial

nerve courses through the aqueduct of Fallopius to the face, and the audi-

tory nerve is distributed to the internal ear.

EIGHTH NERVE (fig. 4,
8

).
Three trunks are combined in the eighth

cranial nerve of Willis, viz., glosso-pharyngeal, pneumogastric, and spinal

accessory. All three pass through the central compartment of the foramen

jugulare, but all are not contained in one tube of the membranes of the

brain. The glosso-pharyngeal nerve is external to the other two, being

separated from them by the inferior petrosal sinus, and has distinct sheaths

of the dura mater and the arachnoid membrane ;
but the pneumo-gastric

and spinal accessory nerves are inclosed in the same tube of the dura

mater, only a piece of the arachnoid intervening between them.

The NINTH NERVE (fig. 4,
9
) is the motor nerve of the tongue, and con-

sists of two small pieces, Avhich pierce separately the dura mater opposite
the anterior condyloid foramen; these unite after passing through that

aperture.
Dissection. The dissector may now return to the examination of the

trunk of the carotid artery as it winds through the cavernous sinus.

On the opposite side of the head, viz., that on which the nerves in the

wall of the cavernous sinus are untouched, an attempt may be made to find

two small plexuses of the sympathetic on the carotid artery, though in an

injected body this dissection is scarcely possible.
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One of these (cavernous) is near the root of the anterior clinoid pro-
cess ; and to bring it into view it will be necessary to cut off that piece of

bone, and to dissect out with care the third, fourth, fifth, and sixth nerves,

looking for filaments between them and the plexus. Another plexus

(carotid), joining the fifth and sixth nerves, surrounds the artery as this

enters the sinus.

The INTERNAL CAROTID ARTERY appears in the base of the skull at

the apex of the petrous part of the temporal bone. In its ascent to the

brain the vessel lies in the space of the cavernous sinus, along the side

of the body of the sphenoid bone, and makes two remarkable bends, so as

to look like the letter S reclined. At first, the artery ascends to the

posterior clinoid process ;
it is then directed forwards to the root of the

anterior process of the same name ; and lastly it turns upwards internal

to this last point of bone, perforates the dura mater bounding the sinus,

and divides into cerebral arteries at the base of the brain. In this

course the artery is enveloped by nerves derived from the sympathetic in

the neck.

The branches of the artery here are few. In the sinus there are some
small arteries (arteriae receptaculi) for the supply of the dura mater and
the bone, the nerves, and the pituitary body ; and at the anterior clinoid

process the ophthalmic branch arises.

The terminal branches of the carotid will be seen in the dissection of

the base of the brain.

SYMPATHETIC NERVE. Around the carotid artery is a prolongation of

the sympathetic nerve of the neck, which forms the following plexuses :

The carotid plexus is situate on the outer side of the vessel, at its en-

trance into the cavernous sinus, and communicates with the sixth nerve

and the Gasserian ganglion.
The small cavernous plexus is placed below the bend of the artery which

is close to the anterior clinoid process, and is connected with that offset

of the upper cervical ganglion which courses along the inner side of the

carotid artery. Filaments from the plexus unite with the third, fourth,
and ophthalmic nerves. One filament is also furnished to the lenticular

ganglion in the orbit, either separately from, or in conjunction with, the

nasal nerve.

After forming those plexuses, the nerves surround the trunk of the

carotid, and are lost chiefly in the cerebral membrane named pia mater ;

but some ascend on the cerebral and ophthalmic branches of that vessel,

and one offset is said to enter the eyeball with the central artery of the

retina.

Petrosal nerves (fig. 34). Beneath the Gasserian ganglion is the large

superficial petrosal nerve (fig. 34,
z
) entering the hiatus Fallopii to join

the facial nerve. Externally to this is occasionally seen another small

petrosal nerve (fig. 34,
4

) (external superficial), which springs from the

sympathetic on the middle meningeal artery, and enters the bone to join
the facial nerve. A third, the small petrosal nerve (fig. 34,

3

), is con-

tained in the substance of the temporal bone. The source, and the desti-

nation of those three small nerves will be afterwards learnt. It will suffice

now for the student to note the two first, and to see that they are kept
moist and fit for examination at a future time.

Directions. Now the base of the gkull has been completed, a preserva-
tive fluid or salt should be applied, and the flaps of the teguments should
be stitched together over all.

3
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SECTION III.

DISSECTION OF THE FACE.

Directions. The left side of the face may be used for learning the mus-
cles and vessels, and the right side is to be reserved for the nerves.

Position. The previous position of the body for the examination of the

base of the skull will require to be changed : the head is to be lowered,
and the side of the face to be dissected is to be placed upwards.

Dissection. As a preparatory step, the muscular fibres of the apertures

may be made slightly tense by inserting a small quantity of tow or cotton-

wool between the eyelids and the eyeball, and between the lips and the

teeth.

First lay bare the sphincter muscle of the eyelids by a skin-deep circular

incision over the margin of the orbit, and by raising the skin of the lids

towards the aperture of the eye. Much care must be taken in detaching
the skin from the thin and oftentimes pale fibres of the orbicular muscle in

the lids, else they will be cut away in consequence of the little areolar

tissue between the two.

Next the integument is to be removed from the side of the face by one

incision in front of the ear, from above the zygomatic arch to the angle of

the jaw, and then along the base of the jaw to the chin ; and by another

cut carried backwards horizontally from the corner of the mouth into the

first. The flaps of skin are to be raised from behind forwards, and left

adherent along the middle line. On the side of the nose the skin is closely
united to the subjacent parts, and must be detached with caution. Around
the mouth are many fleshy slips extending both upwards and downwards
from the orbicular muscle, but they are all marked so distinctly as to escape

injury, with the exception of the small risorius muscle which goes from
the corner of the mouth towards the ramus of the lower jaw. While

removing the fat from the muscles, each fleshy slip may be made tense

with hooks.

The facial vessels and their branches will come into view as the muscles

are cleaned; but the nerves may be disregarded on this side.

In front of the ear is the parotid gland, whose duct is to be preserved ;

this is on a level with the meatus auditorius, and pierces the middle of the

cheek.

MUSCLES OF THE FACE (fig. 6). The superficial muscles of the face

are gathered around the apertures of the nose, eye, and mouth. An orbi-

cular or sphincter muscle encircles the apertures of the eye and mouth ;

and other muscles are blended with each to enlarge the opening in the

centre of the fibres. There are three distinct groups of muscles : one of

the eyelids ; another of the nostril ; and a third of the aperture of the

mouth. One of the muscles of mastication, viz., the masseter, is seen

between the jaws.
MUSCLES OF THE NOSE. These muscles are the following : pyra-

midalis nasi, compressor naris, levator alas nasi, dilator naris, and depressor
alre nasi.

The PYRAMIDALIS NASI (fig. 5, *) is a small fleshy slip that covers the

nasal bone, and is continuous above with the occipito-frontalis muscle.

Over the cartilaginous part of the nose its fibres end in an aponeurosis,
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which joins that of the compressor naris. Along its inner border is the

muscle of the opposite side. '

Action. This muscle makes tight the skin over the nasal cartilages,
but renders lax, and sometimes wrinkles transversely the skin towards the

root of the nose.

COMPRESSOR NARIS. This muscle (fig. 5,
3

) is not well seen till after

the examination of the following one. Triangular in shape, it arises by
its apex from the canine fossa of the upper maxillary bone. The fibres

are directed inwards, spreading out at the same time, and end in an

aponeurosis, which covers the cartilaginous part of the nose, and joins the

tendon of the opposite muscle. This muscle is partly concealed by the

next the common elevator of the ala of the nose and the upper lip.

Action. It stretches the skin over the cartilaginous part of the nose.

The LEVATOR LABII SUPERIORIS AL^EQUE NASI (fig. 5,
2

) is placed by
the side of the nose, and arises from the top of the nasal process of the

upper maxillary bone, internal to the attachment of the orbicularis. As
the fibres descend from the inner part of the orbit the most internal are

1. Pyramidalis nasi.

2. Common elevator of the nose and lip.

3. Compressor naris.

4 and 5. The t.wo slips of the dilatator nails.

6. Depressor alee nasi.

7. Orbicularis oris, attached to the septum mini.

MCSCLKS OF THE N'

attached by a narrow slip to the wing of the nose, whilst the rest are

blended interiorly with the orbicularis oris. Near its origin the muscle is*

partly concealed by the orbicularis palpebrarum, but in the rest of its

extent it is subcutaneous. Its outer border joins the elevator of the

upper lip.

Action. As the name expresses, it can raise the upper lip, and draw
outwards the wing of the nose, dilating the aperture ; but when the mouth
is shut it can enlarge the nostril independently of the lip.

Dilatator Nan's. In the dense tissue on the outer side of the nostril

are a few muscular fibres, both at the fore and back part of that aperture

(fig. /),*, and 5
), to which the above name has been given by Theile: they

are seldom visible without a lens. The anterior slip, *, passes from the

cartilage of the aperture to the integument of the margin of the nostril ;

and the posterior, *, arising from the upper jawbone and the small sesa-

moid cartilages, ends also in the integuments of the nostril.
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Action. The fibres enlarge the nasal opening by raising and everting
the outer edge.
The DEPRESSOR AL^E NASi (fig. 5,

6
) will be seen if the upper lip is

everted, and the mucous membrane is removed from the side of the fraenum

of the lip. It arises below the nose from a depression of the upper jaw-
bone above the roots of the second incisor and canine teeth

;
and ascends to

be inserted into the septum nasi and the posterior part of the ala of the nose.

Action. By drawing down and turning in the edge of the dilated nostril,

it restores the aperture to its usual size.

MUSCLES OF THE EYELIDS. The muscles of the eyelids and eyebrow
are four in number, viz., orbicularis palpebrarum, corrugator supercilii,

levator palpebrse superioris, and tensor tarsi :* the two latter are dissected

in the orbit, and will be described with it.

The ORBICULARIS PALPEBRARUM (fig. 6,
2

) is the sphincter muscle

closing the opening between the eyelids. It is a flat and thin layer,
which extends from the margin of the lids beyond the circumference of

the orbit. From a difference in the characters of the fibres, a division

has been made of them into two parts outer and inner.

The external fibres (orbital part), the best marked, are fixed only at

one point, viz., the inner angle of the orbit. This attachment (origin) is

connected with the surface and borders of the small tendo palpebrarum ;

above that tendon with the nasal process of the upper maxillary, and the

internal angular process of the frontal bone ; and below the tendon with

the superior maxillary bone, and the margin of the orbit. From this

origin the fibres are directed outwards, giving rise to ovals, which lie side

by side, and increase in size towards the outer edge of the muscle where

they project beyond the margin of the orbit.

The internal fibres (palpebral part), paler and finer than the outer,

occupy the eyelids, and are fixed at both the outer and inner angles of

the orbit. Internally (origin) they are united with the tendo palpebrarum,
and externally (insertion) with the external tarsal ligament and the malar

bone, and some few may blend with the orbital part. Close to the cilia

or eyelashes the fibres form a small pale bundle, which is sometimes called

ciliary.
The muscle is subcutaneous ; and its circumference is blended above

with the occipito-frontalis. Beneath the upper half of the orbicularis, as

it lies on the margin of the orbit, is the corrugator supercilii muscle with

the supra-orbital vessels and nerve ; and beneath the lower half is part of

the elevator of the upper lip. The outer fibres are joined occasionally by
slips to other contiguous muscles below the orbit.

Action. The inner fibres cause the lids to approach each other, shut-

ting the eye ; and in forced contraction the outer commissure is drawn
inwards. In closure of the eye the lids move unequally the upper being
much depressed, and the lower slightly elevated and moved horizontally
inwards.

When the outer fibres contract, the eyebrow is depressed, and the skin

over the edge of the orbit is raised around the eye, so as to protect the

ball. Elevation of the upper lip follows contraction of the outer part of

the orbicularis, in consequence of fibres being prolonged to the levator

labii superioris.

1 The tensor tarsi muscle (p. 59) is sometimes described as a part of the orbicu-

laris.
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The CORRUGATOR SUPERCILH is beneath the orbicularis, near the inner

angle of the orbit. Its fibres arise from the inner part of the superciliary

ridge of the frontal bone, and are directed outwards to join the orbicular

muscle about the middle of the orbital arch. It is a short muscle, and is

distinguished by the closeness of its fibres.

Action. It draws inwards and downwards the mid-part of the eyebrow,

wrinkling vertically the skin near the nose, and stretching that outside its

point of insertion.

MUSCLES OF THE MOUTH. The muscles of the aperture of the mouth
consist of a sphincter ; an elevator of the upper lip and angle of the mouth ;

an elevator and depressor of the lower lip and angle of the mouth ; and

retractors of the corner. Lastly, a wide muscle of the cheek closes the

space between the jaws.

Fig. 6.

Occipito-frontalis, anterior belly.

4. Posterior belly.

Orbicularis palpebrarura.
Levator labii superioris alseque

nasi.

Compressor nasi.

Levator labii superioris.

Zygomaticus minor (too large).

Zygomaticus major.
Risorius.

Masseter.

Orbicularis oris.

Depressor labii inferioris.

Depressor anguli oris.

Buccinator.

Levator anguli oris. See fig. 1.

The ORBICULARIS ORIS MUSCLE (fig. 6,
u
) surrounds the opening of

the mouth, and is united with the several muscles acting on that aperture.
It consists of two parts, inner and outer, which differ in the appearance
and arrangement of the fibres, like the sphincter muscle of the eyelids.
The inner part (fig. 5,

7

), whose fibres are pale in color and fine in

texture, forms a rounded thick fasciculus, which corresponds with the red

margin of the lip. The fibres of this portion of the muscle, unattached to

bone, blend with the buccinator at the corner of the mouth, and some pass
from lip to lip.

The outer part is thin, wide, and more irregular in form, and is con-

nected with the subjacent bone, besides its union with the adjacent muscles.

In the upper lip it is attached, on each side of the middle line, by one

slip (naso-labial) to the back of the septum of the nose (fig. 5,
T

) ; and by
a thin stratum to the outer surface of the upper jaw, opposite the canine

tooth, and external to the depressor of the wing of the nose. In the
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lower lip it is fixed on each side into the inferior jawbone, opposite the

canine tooth, external to the levator labii inferioris muscle. To see these

attachments the lip must be everted, and the mucous membrane carefully
raised.

The inner margin of the muscle is free, and bounds the aperture of the

mouth ; whilst the outer edge blends with the ditferent muscles that ele-

vate or depress the lips and the angle of the mouth. Beneath the orbicu-

laris in each lip is the coronary artery, with the mucous membrane and
the labial glands.

Action. Both parts of the muscle contracting, the lips are pressed to-

gether and projected forwards, and the aperture of the mouth is diminished

transversely by the approximation of the corners towards each other.

The inner fibres acting alone will turn inwards the red part of the lip,

and diminish the width of the buccal opening.
The outer fibres press the lips against the dental arches, the free edges

being protruded and somewhat everted. At the same time the centre part
of the nose is depressed and the chin raised by means of' the fleshy slips
connected with those parts.
The LEVATOR LABII SUPERIORIS (fig. 6,

6
)
extends vertically from the

lower margin of the orbit to the orbicularis oris. It ;v'ses from the

upper maxillary and malar bones above the infra-orbital foramen, and
blends inferiorly with the orbicularis oris. Near the orbit the muscle is

overlapped by the orbicularis palpebrarum, but below that spot it is sub-

cutaneous. By its inner side it joins the common elevator of the ala of

the nose and upper lip ; and to its outer side lie the zygomatic muscles, the

small one joining it. Beneath it are the infra-orbital vessels and nerve.

Action. By the action of this muscle the upper lip is raised, and the

skin of the cheek is bulged below the eye.
The DEPRESSOR LABII INFERIORIS (fig. 6,

12

) is opposite the elevator

of the upper lip, and has much yellow fat mixed with its fibres. The
muscle has a wide origin from a depression on the front of the lower jaw,

reaching backwards from near the symphysis to a little beyond the hole

for the labial vessels and nerve ; ascending thence it is united with the

orbicularis in the lower lip. Its inner border joins the muscle of the oppo-
site side above, and its outer is overlapped below by the depressor anguli
oris.

Action. If one muscle contracts, the half of the lip of the same side is

depressed and everted ; but by the use of both muscles, the whole lip is

lowered and turned outwards, and rendered tense at the centre.

The LEVATOR LABII INFERIORIS (levator menti) is a small muscle on
the side of the frsenum of the lower lip, which is opposite the depressor of

the ala of the nose in the upper lip. When the lip has been everted and
the mucous membrane removed, the muscle will be seen to arise from a
fossa near the symphysis of the lower jaw, and to descend to its insertion

into the integument of the chin. Its position is internal to the depressor
of the lip and the attachment of the orbicularis.

Action. It indents the skin of the chin opposite its insertion, and
assists in raising the lower lip.

The LEVATOR ANGULI ORIS (fig. 6, f) has well-marked fibres, and is

partly concealed by the levator labii superioris. Arising from the canine

fossa beneath the infra-orbital foramen, its fibres spread out towards the

angle of the mouth where they are superficial to the buccinator, and mix
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with the rest of the muscles, but the greater number are continued into

the depressor anguli oris and the lower
lip.

Action. This muscle elevates the corner of the mouth, and acts as an

antagonist to the depressor.
The DEPRESSOR ANGULI ORIS (fig. 6,

ls
) is triangular in shape ; it

arises from the oblique line on the outer surface of the lower jaw, and

ascending to the angle of the moutlv, its fibres are prolonged into the ele-

vator of the angle. The muscle conceals the labial branch of the inferior

dental vessels and nerve. At its origin the depressor is united with the

platysma myoides, and near its insertion with the risorius muscle.

Action. The angle of the mouth is drawn downwards and backwards

by it, as is exemplified in a sorrowful countenance.

The ZYGOMATIC MUSCLES (fig. 6) are directed obliquely from the arch

of the same name towards the angle of the mouth and the upper lip.

One is longer and larger than the other ; they are therefore named major
and minor.

The zygomaticus major,
8
,
arises from the outer part of the malar bone,

and is inserted into the angle of the mouth.
The zygomaticus minor, ', is attached to the malar bone anterior to the

other, and blends with the fibres of the special elevator of the upper lip.

Action. The large muscle inclines upwards and backwards the corner

of the mouth ; and the small one assists the levator labii superioris in

raising the upper lip.

The KISORIUS MUSCLE (Santorini) (fig. 6,
9
)

is a thin and narrow bun-
dle of fibres, sometimes divided into two or more parts, which arises

externally from the fascia over the masseter muscle, and is connected in-

ternally with the apex of the depressor anguli oris.

Action. The use of this muscle is indicated by its name, as it retracts

the corner of the mouth in laughing.
The BUCCINATOR (fig. 6,

u
) is the flat and thin muscle of the cheek,

and occupies the interval between the jaws. The muscle arises from the

outer surface of the alveolar borders of the upper and lower maxillae, as

far forwards in each as the first molar tooth ; and in the interval between
the jaws behind it is attached to a band of fascia the pterygo-maxillary
ligament. From the origin the fibres are directed forwards to the angle
of the mouth, where they mix with the other muscles and with both parts
of the orbicularis ; and as some of the central fibres descend to the lower

lip whilst others ascend to the upper lip, a decussation takes place at the

corner of the mouth.

On the cutaneous surface of the buccinator are the different muscles

converging to the angle of the mouth ; and crossing the upper part is

the duct of the parotid gland, which perforates the muscle opposite the

second upper molar teeth. Internally the muscle is lined by the mucous
membrane of the mouth, and externally it is covered by a fascia (bucco-

pharyngeal) that is continued to the pharynx. By its intermaxillary

origin the buccinator corresponds with the attachment of the superior
constrictor of the pharynx.

Action. By one muscle the corner of the mouth is retracted, and the

cheek wrinkled. By the action of both the aperture of the mouth is

widened transversely.
In mastication the cheek is pressed by the muscular contraction against

the dental arches, when the corner of the mouth is fixed by the sphincter.
In the expulsion of air from the mouth, as in whistling, the muscle is
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contracted so as to prevent bulging of the cheek ; but in the use of a

blow-pipe it is distended over the volume of air contained in the mouth,
and drives out a continuous stream of air by its contraction.

The VESSELS OF THE FACE (fig. 17) are the facial and transverse facial

arteries with their accompanying veins. The arteries are branches of the

external carotid; and the facial vein is received into the internal jugular
trunk.

The facial artery (fig. 17, f), a branch of the carotid, emerges from
the neck, and appears on the lower jaw anterior to the masseter muscle.

From this point the artery ascends in a tortuous manner, near the angle
of the mouth and the side of the nose, to the inner angle of the orbit,

where it anastomoses with the ophthalmic artery. The course of the ves-

sel is comparatively superficial in the mass of fat of the inner part of the

cheek. At first it is concealed by the platysma whilst crossing the jaw,
but this thin muscle does not prevent pulsation being recognized during
life; and near the mouth the large zygomatic muscle is superficial to it.

The vessel rests successively on the lower jaw, buccinator muscle, ele-

vator of the angle of the mouth, and elevator of the upper lip. Accom-

panying the artery is the facial vein, which is nearly a straight tube, and
lies to the outer side.

Branches. From the outer side of the vessel unnamed branches are

furnished to the muscles and integuments, some of which anastomose with

the transverse facial artery. From the inner side are given the following
branches :

The inferior labial branch (f) runs inwards beneath the depressor

anguli oris muscle, and is distributed between the lower lip and chin ;
it

communicates with the inferior coronary, and with the labial branch of

the inferior dental artery.

Coronary branches (r and s). There is one for each lip (superior and

inferior), which arise together or separately from the facial, and are di-

rected inwards between the orbicular muscle, and the mucous membrane
of the lip, till they inosculate with the corresponding branches of the

opposite side. From the arterial arches thus formed, offsets are supplied
to the lips and labial glands. From the arch in the upper lip a branch is

given to each side of the septum of the nose, artery of the septum.
The lateral nasal branch (p) arises opposite the ala nasi, and passes

beneath the levator labii superioris akeque nasi to the side of the nose,
where it anastomoses with the internal nasal branch of the ophthalmic
artery.
The angular branch (o) is the terminal twig of the facial artery at the

inner angle of the orbit, and joins with a branch (external nasal) of the

ophthalmic artery.
The facial vein commences at the root of the nose in a small vein

named angular (p. 21). It then crosses over the elevator of the upper lip,

and separating from the artery, courses beneath the large zygomatic mus-
cle to the side of the jaw. Afterwards it has a short course in the neck
to join the internal jugular vein.

Branches. At the inner side of the orbit it receives veins from the lower

eyelid (inferior palpebral), and from the side of the nose. Below the

orbit it is joined by the infra-orbital vein, also by a, large branch, anterior

internal maxillary, that comes from the pterygoid region ; and thence to

its termination by veins corresponding with the branches of the artery in

the face and neck.
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The transverse facial artery (fig. 17) is a branch of the temporal, and

appears in the face at the anterior border of the parotid gland. It lies by
the side of the parotid duct, with branches of the facial nerve, and dis-

tributes offsets to the muscles and integuments ; some branches anastomose
with the facial artery.

Dissection. The parotid gland in front of the ear may be next displayed.
To see the gland, raise the skin from the surface towards the ear by means
of a cut from the base of the jaw to the anterior border of the sterno-mas-

toid muscle ; this cut may be united with that made for the dissection of

the posterior muscle of the ear. A strong fascia covers the gland, and is

connected above and behind to the zygomatic arch and the cartilage of the

ear, but is continued over the face in front; this is to be removed, so that

the gland may be detached slightly from the parts around. The great
auricular nerve will be seen ascending to the lobe of the ear; and one or

two small glands rest on the surface of the parotid.
The PAROTID (fig. 16,

10
)

is the largest of the salivary glands. It occu-

pies the space between the ear and the lower jaw, and is named from its

position. Its excretory duct enters the mouth through the middle of the

cheek.

The shape of the gland is irregular, and is determined somewhat by the

bounding parts. Thus inferiorly, where there is not any resisting struc-

ture, the parotid projects into the neck, and comes into close proximity
with the sub-maxillary gland, though separated from it by a process of the

cervical fascia; a line from the angle of the jaw to the sterno-mastoid

muscle marks usually the extent of the gland in this direction. Above,
the parotid is limited by the zygomatic arch and the temporal bone.

Along the posterior part the sterno-mastoid muscle extends ; but anteriorly
the gland projects somewhat on the face, and in this direction a small

accessory part, soda parotidis, is prolonged from it over the masseter.

Connected with the anterior border is the excretory duct duct of Sten-

son (ductus Stenonis, fig. 17), which crosses the masseter below the soda

parotidis, and perforates the cheek obliquely opposite the second molar
tooth of the upper jaw. The duct lies between the transverse facial artery
and some branches of the facial nerve, the latter being below it. A line

drawn from the meatus auditorius to a little below the nostril would mark
the level of the duct in the face ; and the central point of the line would
be opposite the opening into the mouth. The length of the duct is about
two inches and a half; and its capacity is large enough to allow a small

probe to pass, but the opening into the mouth is much less.

The cutaneous surface of the parotid is smooth, and one or two lymphatic
glands are seated on it ; but from the deep part processes are sent into the

inequalities of the space between the jaw and the mastoid process.
Dissection. By removing with caution the parotid gland, the hollows

that it fills will come into view : at the same time the dissector will see

the vessels and nerves that pass through it. An examination of the pro-
cesses of the gland, and of the number of important vessels and nerves in

relation with it, will demonstrate the dangers attending any operation on
it. The duct may be opened, and a pin may be passed along it to the

mouth, to show the diminished size of the aperture.
Two large processes of the gland extend deeply into the neck. One

dips behind the styloid process, and projects beneath the mastoid process
and sterno-mastoid muscle, whilst it reaches also the deep vessels and
nerves of the neck. The other piece is situate in front of the styloid
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process ; it passes into the glenoid hollow behind the articulation of the

lower jaw ; and sinks beneath the ramus of that bone along the internal

maxillary artery.

Passing through the middle of the gland is the external carotid artery,
which ascends behind the ramus of the jaw, and furnishes the auricular,

superficial temporal, and internal maxillary branches. Superficial to the

artery lies the trunk formed by the junction of the temporal and internal

maxillary veins, from which the external jugular vein springs ; and this

common trunk, receiving some veins from the parotid, is connected with

the internal jugular vein by a branch through the gland.
1

Crossing the

gland from behind forwards is the trunk of the facial nerve, which passes
over the artery, and distributes its branches through the parotid. The

superficial temporal branch of the inferior maxillary nerves lies ab3ve the

upper part of the glandular mass ; and offsets of the great auricular nerve

pierce the gland at the lower part, and join the facial.

The structure of the parotid resembles that of the other salivary glands.
The glandular mass is divided into numerous small lobules by intervening

processes of fascia ; and each lobule consists of a set of the fine closed sac-

cular extremities of the excretory duct, which are lined by flattened and
nucleated epithelium, and surrounded by capillary vessels. These little

sacs form by their aggregation the mass of each lobule.

From the lobules issue small ducts, which unite to form larger tubes,

and finally all the ducts of the gland are collected into one. The common
duct (duct of Stenson) is composed of an external fibrous coat, consisting
of white and elastic fibres ; and of an internal mucous coat which is clothed

with columnar epithelium.
The parotid receives its arteries from the external carotid ; and its nerves

from the sympathetic, auriculo-temporal of the fifth, facial, and great auri-

cular. Its lymphatics join those of the neck.

Two or three small molar (/lands lie along the origin of the buccinator,
and open into the mouth near the last molar tooth by separate ducts.

CARTILAGES OF THE NOSE (fig. 7). These close the anterior nasal

aperture in the skeleton, and form part of the outer nose and the septum.

They are five in number, two on each side lateral cartilage and cartilage
of the aperture ; together with a central one, or the cartilage of the septum
of the nose. Only the lateral cartilages are seen in this stage of the dis-

section.

Dissection. The lateral cartilages will be seen when the muscular and
fibrous structure of the left side of the nose, and the skin of the lower

part of the nostril of the same side, have been taken away. By turning
aside the lateral cartilages the septal one will appear in the middle line.

The upper lateral cartilage (fig. 7,
2

)
is flattened, and is somewhat

triangular in form. Posteriorly it is attached to the nasal and upper
maxillary bones

;
and anteriorly it meets the one of the opposite side for a

short distance above, but the two are separated below by an interval, in

which the cartilage of the septum appears. Inferiorly the lateral cartilage

1 Oftentimes there is a different arrangement of these veins. In snch case the
external jugular is continued from the occipital (half or all) and posterior auri-

cular veins
;
whilst the temporal and internal maxillary veins unite to form a

trunk (tempo-maxillary), which receives the facial below the jaw, and opens into

the internal jugular vein opposite the upper border of the thyroid cartilage.
When this condition exists, the temporo-maxillary vein accompanies the external
carotid artery.
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is contiguous to the cartilage of the aperture, and is connected to it by
fibrous tissue.

The cartilage of the aperture (fig. 7) forms a ring around the opening
of the nose except behind. It has not any attachment directly to bone ;

but it is united above to the lateral cartilage by fibrous tissue, and below

with the dense teguments forming the margin of the aperture of the

nostril.

Fig. 7.

1. Triangular septal cartilage.

2. Upper lateral cartilage.

3. Lower lateral, or the cartilage of the aperture, the outer part.

4. Inner part of the cartilage of the aperture.

5. Nasal bone.

LATERAL CARTILAGES OF THE XOSE.

The part of the cartilage (
3

) which bounds the opening externally, is

narrow and pointed behind, where it ends in two or three small pieces of

cartilage cartilagines minores vel sesamoidece ; but swells out in front

where it touches its fellow, and forms the apex of the nose.

The inner part (*) projects backwards along the septum of the nose

nearly to the superior maxillary bone; it assists in the formation of the par-
tition between the nostrils, and extends below the level of the septum nasi.

The APPENDAGES OF THE EYE include the eyebrow, the eyelid, and
the lachrymal apparatus. Some of these can be examined now on the

opposite side of the face. The apparatus for the tears will be dissected

after the orbit has been completed.
The eyebrow (stipercilium) is a curved eminence just above the eye,

which is placed over the orbital arch of the frontal bone. It consists of

thickened integuments, and its prominence is in part due to the subjacent
orbicularis palpebrarum. It is furnished with long coarse hairs, which are

directed outwards, and towards one another.

The eyelids are two movable semilunar parts in front of the eye, which
can be approached or separated over the eyeball. The upper lid is the

largest and the most movable, and descends below the middle of the eye-
ball when the two meet ;

it is also provided with a special muscle to raise

it. The interval between the open lids is named jissura palpebrarum.
Externally and internally they are united by a commissure or cantkus.

The free margin is thicker than the rest of the lid, and is semilunar in

form ; but towards the inner side, about a quarter of an inch from the

commissure, it becomes straighter. At the spot where the two parts join
is a small white eminence (fig. 13, ') the papilla lachrymalis ; and in this

is the punctum lachrymale, or the opening of the canal for the tears.

This margin is provided anteriorly with the eyelashes, and near the

posterior edge with a row of small openings of the Meibomian glands ;

but both the cilia and the glands are absent from the part of the lid which
is internal to the opening of the punctum lachrymale. The free margin
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of each lid is sharp at the anterior edge where it touches its fellow ; but is

sloped at the posterior, so as to leave an interval between it and the eye-
ball for the passage inwards of fluid.

The eyelashes (cilia) are two or more rows of curved hairs, which are

fixed into the anterior edge of the free border of the lid
; they are largest

in the upper lid, and diminish in length from the centre towards the sides.

The cilia are convex towards one another, and cross when the lids are

shut.

The STRUCTURE OF THE EYELIDS. Each lid consists fundamentally
of a piece of cartilage attached to the bone by ligaments. Superficial to

this framework are the integuments with a layer of fibres of the orbicularis

palpebrarum, and beneath it the mucous lining of the conjunctiva. The

upper lid includes also the tendon of the levator palpebra?. Vessels and
nerves are contained in the lids.

Dissection. The student may learn the structure of the lids on the left

side, on which the muscles are dissected. The bit of tow or wool may
remain beneath the lids ; and the palpebral part of the orbicularis muscle

is to be thrown inwards by an incision around the margin of the orbit.

In raising the muscle care must be taken of the thin membranous palpe-
bral ligament beneath, and of the vessels and nerves of the lid.

Orbicularis palpebrarum. The palpebral fibres of this muscle form a

pale layer which reaches the free edge of the eyelids (p. 36). A thin

stratum of areolar tissue without fat unites the muscle with the skin.

The palpebral ligament is a stratum of fibrous membrane, which is

continued from the margin of the orbit to join the lower or free edge of

each tarsal cartilage. At the inner part of the orbit the ligament is thin

and loose, but at the outer part it is somewhat thicker and stronger.
The tarsal cartilages, one for each eyelid, are elongated transversely,

and give strength to the lids. Each is fixed internally by the ligament of

the eyelids, and externally by a fibrous band external tarsal ligament,
to the outer part of the orbit. The margin corresponding with the edge
of the lid is free, and thicker than the rest of the cartilage. On the

inner surface each cartilage is lined by the mucous membrane or conjunc-
tiva.

The cartilages are not alike in the two lids. In the upper eyelid, where
the cartilage is largest, it is crescentic in shape, and is about half an inch

wide in the centre; and to its fore part the tendon of the levator palpebrae
is attached. In the lower lid the cartilage is a narrow band, about two
lines broad, with borders nearly straight.

Ligament of the eyelids (tendo palpebrarum, internal tarsal ligament)
is a small fibrous band at the inner part of the orbit, which serves to fix

the lids, and is attached to the anterior margin of the lachrymal groove
in the upper jaw. It is about a quarter of an inch long, and divides into

two processes, which are united with the tarsal cartilages, one to each.

This ligament crosses the lachrymal sac, to which it gives a fibrous expan-
sion ; and the fleshy fibres of the orbicularis palpebrarum arise from it.

The Meibomian glands or follicles are placed in grooves on the ocular

surface of the tarsal cartilages. They extend, parallel to one another, from
the thick towards the opposite margin of the cartilage ; and their number
is about thirty in the upper, and twenty in the lower lid. The apertures
of the glands open in a line on the free border of the lid near the pos-
terior edge.
Each gland is a small yellowish tube, closed at one end, and having
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minute lateral caeca! appendages connected with it. Each contains a seba-

ceous secretion, and is lined by flattened epithelium.
If the palpebral ligament be cut through in the upper lid, the tendon of

the levator palpebree will be seen to be inserted into the fore part of the

tarsal cartilage by a wide aponeurotic expansion.
The conjunctiva, or the mucous membrane, lines the interior of the

eyelids, and covers the anterior part of the ball of the eye. Inside the

lids it is inseparably united to the tarsal cartilages, and has numerous fine

papillae. At the free margin of the lid this membrane joins the common
integuments. Through the lachrymal canals and sac it is continuous with

the pituitary membrane of the nose.

At the inner commissure of the eyelids the conjunctiva forms a promi-
nent and fleshy-looking body caruncula lachrymalis (fig. 13,

4

), which
contains a group of mucous follicles, and has a few minute hairs on its

surface. External to the caruncle is a small vertical fold of the mucous
membrane plica semilunaris ; this extends to the ball of the eye, and

represents the membrana nictitans of birds.

Bloodvessels of the eyelids. The arteries of the eyelids are furnished

by the ophthalmic artery, and come from the palpebral and lachrymal
branches :

The palpebral arteries, one for each eyelid, run outwards from the inner

canthus, lying between the tarsal cartilage and the tendon of the special
elevator in the upper lid, and between the cartilage and the palpebral liga-
ment in the lower lid ; and they anastomose externally with the lachrymal

artery. From the arch that each forms, branches are distributed to the

eyelids.
The lachrymal artery furnishes an offset to each lid to form arches with

the palpebral arteries, and then perforates the palpebral ligament at the

outer part of the orbit to end in the upper lid.

The veins of the lids open into the frontal and angular veins at the root

of the nose (pp. 21, 40).
The nerves of the eyelids are supplied from the ophthalmic and facial

nerves.

The branches of the ophthalmic nerve (of the fifth) which give offsets

to the upper lid, are the following : lachrymal, near the outer part ; supra-
orbital, about the middle ; and supra-trochlear and infra-trochlear at the

inner side (pp. 42, 54). In the lower eyelid, about its middle, is & palpe-
bral branch of the superior maxillary trunk of the fifth nerve.

Branches of the facial nerve (p. 48) enter both lids at the outer part,
and supply the orbicularis muscle ; they communicate with the offsets of

the fifth nerve.

EXTERNAL EAR. The outer ear consists of a trumpet-shaped structure,
named pinna or auricle, which receives the undulations of the air ; and of

a tube meatus auditorius, which conveys them to the inner ear. The

pinna may be examined on the left side of the head ; but the anatomy of

the meatus will be described with the ear.

The pinna, or auricle, is an uneven piece of yellow fibro-cartilage,
which is covered with integument, and is fixed to the margin of the meatus
auditorius externus. It is of an oval form, with the margin folded and
the larger end placed upwards.
The surface next the head is generally convex ; but the opposite is ex-

cavated, and presents the undermentioned elevations and depressions. In
the centre is a deep hollow named concha, which is wide above but narrow
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below ; it conducts to the meatus auditorius. In front of the narrowed

part of the hollow is a projection of a triangular shape the tragus, which

lias some hairs on the under surface ; and on the opposite side of the same

narrow end, rather below the level of the tragus, is placed another projec-

tion the antitragus.
The round rim-like margin of the ear, which extends into the concha,

is! called the helix; and the depression internal to it is the groove or fossa

of the helix. Within the helix, between it and the concha, is the large

MC8CI.E9 OX THE OUTER SURFACE OF THE EAR CARTILAGE.

1. Muscles of the tragus. 3. Large muscle of the helix.

2. Muscles of the antitragus. 4. Small muscle of the helix.

MUSCLES o THE INNER SURFACE OF THE EAR CARTILAGE

6. Transverse muscle. 7. Oblique muscle (Tod) sometime!) seen.

eminence of the antihelix, which presents at its upper part a well-marked

depression, the fossa of the ant ihelix.

Interiorly the external ear is terminated by a soft pendulous part, the

lobule.

The special muscles of the pinna, which extend from one part of the

cartilage to another, are very thin and pale. Five small muscles are to

be recognized ;
and these receive their names for the most part from the

several eminences of the external ear.

Dissection. In seeking the small auricular muscles, let the integuments
be removed only over the spot where each muscle is said to be placed. A
sharp knife and a good light are necessary for the display of the muscular
fibres. Occasionally the dissector will not find one or more of the number
described below.

The muscle of the tragus (fig. 8,
:

) is always found on the external

aspect of the process from which it takes its name. The fibres are short,

oblique, or transverse, and extend from the outer to the inner part of the

tragus.
The muscle of the antitragus (fig. 8,

2

) is the best marked of all. It

(irises from the outer part of the antitragus, and the fibres are directed

upwards to be inserted into the pointed extremity of the antihelix.

The small muscle of the helix (fig. 8, *) is often indistinct or absent.

It is placed on the part of the rim of the ear that extends into the concha.

The large muscle of the helix (fig. 8,
3

) arises above the small muscle
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of the same part, and is inserted into the front of the helix, where this is

about to curve backwards. It is usually present.
The transverse muscle of the auricle (fig. 8,

6
)
forms a wide layer, which

is situate at the back of the ear in the depression between the helix and
the convexity of the concha. It arises from the convexity of the carti-

lage forming the concha, and is inserted into the back of the helix. The
muscle is mixed with much fibrous tissue, but it is well seen when that

tissue is removed.

Actions. These muscles are said to alter slightly the condition of the

outer ear ;
the muscles of the helix assisting, and those of the tragus and

antitragus retarding the passage of sonorous undulations to the meatus.

Dissection. Tl^pinna may now be detached by cutting it close to the

bone. When the i^eguments are entirely taken off, the cartilage of the

pinna will be appare^j. but in removing the integuments, the lobule of

the ear, which consistn^nlpof skin and fat, will disappear as in fig. 8.

The cartilage of tnepimvQ, (fig. 8) resembles much the external ear in

form, and presents nearlyLheVsame parts. The rim of the helix subsides

posteriorly in the
antihel^*ilJout

the middle of the pinna ; whilst ante-

riorly a small process proj^JJs from it, and there is a fissure near the pro-

jection. The antihelix is dfjHtled,about two-thirds down into two pieces ;

one of these is pointed, and js^joified by the helix, the other is continued

into the antitragus. On the$ft>pst^rior aspect of the concha is a strong
vertical process of cartilage.

' J

Interiorly the cartilage is fixed^o ($he margin of the external auditory

aperture in the temporal bone, and'foFms part of the meatus auditorius ;

but it does not give rise to a com^jjpte tube, for at the upper and outer

part the canal is closed by fibrous tfisue.

In the piece of cartilage formingr*J) under part of the meatus are two

fissures (Santorini), one is at the bas^bf the tragus, the other passes from
before backwards.

Some ligaments connect the pinna with the head, but others pass from
one point of the cartilage to another.

The external ligaments are condensed bands of fibrous tissue, and are

two in number, anterior and posterior. The anterior fixes the fore part
of the helix to the root of the zygoma. The posterior passes from the

back of the concha to the mastoid process. The chief special ligament
crosses the interval between the tragus and the beginning of the helix,

and completes the tube of the meatus.

The FACIAL NERVE (portio dura, fig. 9), or the seventh cranial nerve,
confers contractility on the muscles of the face. Numerous communica-
tions take place between it and the fifth nerve ; the chief of these are

found above and below the orbit, and over the body of the lower jaw.
Dissection. The facial nerve is to be displayed on the right side of the

face if there is time sufficient before the body is turned, otherwise it is to be

omitted for the present (see p. 17). Some of the nerve is concealed by the

parotid gland, but the greater part is anterior to the glandular mass.

To expose the ramification of the nerve beyond the parotid gland, let

the skin be raised from the face in the same manner as on the left side.

The different branches are then to be sought as they escape from beneath
the anterior border of the gland, and are to be followed forwards to their

termination.

The highest branches to the temple have been already partly dissected

above the zygomatic arch ; and their junctions with the temporal branch
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of the superior maxillary and with the supra-orbital nerve have been seen.

Other still smaller branches are to be traced to the outer part of the orbit,

where, they enter the eyelids and communicate with the other nerves in

the lids ; as these cross the malar bone, a junction is to be found with the

subcutaneous malar nerve of the fifth.

With the duct of the parotid are two or more large branches, which are

to be followed below the orbit to their junction with the infra-orbital, nasal,

and infra-trochlear nerves.

The remaining branches to the lower part of the face are smaller in

size. One joins with the buccal nerve at the lower part of the buccinator

muscle ; and one or two others are to be traced forwards to the lower lip,

and to the labial branch of the inferior dental nerve.

To follow backwards the trunk of the nerve through the gland, the in-

teguments should be taken from the surface of the parotid as on the other

side, and the gland should be removed piece by piece. In this proceeding
the small branches of communication of the great auricular nerve with

offsets of the facial, and the deep branches from the facial to the auriculo-

temporal nerve, are to be sought.

Lastly, the first small branches of the facial to the ear and the digastric
and stylo-hyoid muscles, are to be looked for close to the base of the skull

before the nerve enters the parotid.
THE NERVE OUTSIDE THE SKULL (fig. 9,

Ji

).
The nerve issues from

the stylo-mastoid foramen, after traversing the aqueduct of Fallopius, and
furnishes immediately the three following small branches :

The posterior auricular branch (fig. 9, ')
turns upwards in front of the

mastoid process, where it communicates with an offset of the great auricu-

lar, and is said to be joined by a branch to the ear from the pneumogastric

(cranial) nerve
;

it ends in auricular and mastoid offsets (p. 23).
The branch to the digastric muscle generally arises in common with the

next. It is distributed by many offsets to the posterior belly of the mus-
cle near the skull.

The branch to the stylo-hyoideus is a long slender nerve, which is

directed inwards and enters its muscle about the middle. This branch
communicates with the sympathetic nerve on the external carotid artery.
As soon as the facial nerve has given off those branches, it is directed

forwards through the gland, and divides near the ramus of the jaw into

two large trunks temporo-facial and cervico-facial.

The TEMPORO-FACIAL TRUNK furnishes offsets to the side of the head
and face, whose ramifications extend as low as the meatus auditorius. As
this trunk crosses over the external carotid artery, it sends downwards
branches to join the auriculo-temporal portion of the inferior maxillary
nerve ; and in front of the ear it gives some filaments to the tragus of the

pinna. Three sets of terminal branches, temporal, malar, and infra-orbi-

tal, are derived from the temporo-facial part.
The temporal branches ascend obliquely over the zygomatic arch to

enter the orbicular muscle, the corrugator supercilii, and the anterior belly
of the occipito-frontalis ; they are united with offsets of the supra-orbital
nerve (

6
). The attrahens aurem muscle receives a branch from this set ;

and a junction takes place above the zygoma with the temporal branch of
the superior maxillary nerve

(
10

).

The malar branches are directed to the outer angle of the orbit, and
are distributed to the orbicularis muscle. In the eyelids communications
take place with the palpebral filaments of the fifth nerve ; and near the
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outer part of the orbit, with the small subcutaneous malar branch of the

superior maxillary nerve (
9
).

The infra-orbital branches are longer than the rest, and are furnished

to the muscles and the integument between the eye and mouth. Close to

the orbit, and beneath the elevator of the upper lip, a remarkable commu-
nication infra-orbital plexus, is formed between these nerves and the

Fig. 9.

CUTANEOUS BRANCHES OF THE FIFTH NERVE IN THE FACE.

7. Nasal nerve. 13. Labial of inferior dental.

8. Infra-trochlear. 15. Facial or seventh cranial, sending back the

9. Subcutaneous malar. posterior auricular branch, 4, and forwards

11. Infra-orbital. its numerous offsets to join the branches of the

12. Buccal. fifth nerve above enumerated.

infra-orbital branches of the superior maxillary (
u

).
After crossing the

branches of the fifth nerve, some small offsets of the facial nerve pass in-

wards to the side of the nose, and others upwards to the inner angle of

the orbit, to supply the muscles, and to join the nasal (
7

) and infra-trochlear

(
8
) branches of the ophthalmic nerve.

4
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The CERVICO-FACIAL is smaller than the other trunk, and distributes

nerves to the lower part of the face and the upper part of the neck. Its

highest branches join the lowest offsets of the temporo-facial nerve, and

thus complete the network on the face. This trunk, whilst in the parotid,

gives twigs to the gland, and is united with the great auricular nerve.

The terminal branches distributed from it are, buccal, supra-maxillary,

and infra-maxillary.
The buccal branches pass forwards towards the angle of the mouth,

giving offsets to the buccinator muscle, and terminate in the orbicularis

oris. On the buccinator they join the branch (
12

) of the inferior maxillary

nerve to that muscle.

The supra-maxillary branches course inwards above the base of the

lower jaw to the middle line of the chin, and supply the muscles and the

integument between the chin and mouth. Beneath the depressor anguli

oris the branches of the facial join offsets of the labial branch of the in-

ferior dental nerve (

13

)
in their course to the middle line.

The infra-maxillary branches lie below the jaw, and are distributed to

the upper part of the neck. The anatomy of these nerves will be given
with the dissection of the anterior triangle of the neck.

SECTION IV.

DISSECTION OF THE ORBIT.

Directions. The orbit should be learnt on that side on which the mus-
cles of the face have been seen.

Position. In the examination of the cavity the head is to be placed in

the same position as for the dissection of the sinuses of the base of the

skull.

Dissection. For the display of the contents of the orbit, it will be neces-

sary to take away the cotton wool from beneath the eyelids. To remove
the bones forming the roof of the space, two cuts may be made with a saw

through the margin of the orbit, one being placed at the outer, the other

near the inner angle of the cavity ; and these should be continued back-

ward with a chisel, along the roof of the orbit, so as to meet near the optic
foramen. The piece of bone included in the incisions is now to be tilted

forwards, but is not to be taken away.
Afterwards the rest of the roof of the orbit, which is formed by the

small wing of the sphenoid bone, is to be cut away with the bone' forceps,

except a narrow ring around the optic foramen ; and any overhanging
bone on the outer side, which may interfere with the dissection, may be

likewise removed. During the examination of the cavity the eye is to

be pulled gently forwards.

The periosteum of the orbit, which has been detached from the bone in

the dissection, surrounds the contents of the orbital cavity, and joins the

dura mater of the brain through the sphenoidal fissure. It encases the

contents of the orbit like a sac, and adheres but loosely to the bones.

Apertures exist posteriorly in the membrane for the entrance of the dif-

ferent nerves and vessels ; and laterally prolongations of the periosteum

accompany the vessels and nerves leaving the cavity.
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Dissection. The periosteum is next to be divided along the middle of

the orbit, and to be taken away. After the removal of a little fat, the

following nerves, vessels, and muscles come into view ; .but it is not need-

ful to remove much of the fat in this stage of the dissection.

The frontal nerve and the supra-orbital vessels lie in the centre ; the

lachrymal nerve and vessels close to the outer wall ; and the small fourth

nerve at the back of the orbit : all these nerves enter the cavity above the

muscles. The superior oblique muscle is recognized by the fourth nerve

entering it : the levator palpebras and superior rectus lie beneath the

frontal nerve ; and the external rectus is partly seen below the lachrymal
nerve. Jn the outer part of the orbit, near the front, is the lachrymal

gland.
The frontal and lachrymal nerves should be followed forwards to their

exit from the orbit, and backwards with the fourth nerve, through the

sphenoidal fissure, to the wall of the cavernous sinus. In tracing them

back, it will be expedient to remove the projecting clinoid process, should

this still remain ; and some care will be required to follow the lachrymal
nerve to its commencement.

Contents of the orbit. The eyeball and the lachrymal gland, and a great

quantity of granular fat, are lodged in the orbit. Connected with the eye
are six muscles four straight and two oblique ; and there is also an ele-

vator of the upper eyelid in the cavity.
The nerves in this small space are numerous, viz., the second, third,

fourth, ophthalmic of the fifth, and the sixth nerve, together with the small

temporo-malar branch of the superior maxillary nerve, and offsets of the

sympathetic ; their general distribution is as follows : The second nerve

penetrates the eyeball ; the third is furnished to all the muscles of the

cavity but two ; the fourth enters the superior oblique (one of the two ex-

cepted); and the sixth is spent in the external rectus muscle. The fifth

nerve supplies some filaments to the eyeball with the sympathetic, but the

greater number of its branches pass through the orbital cavity to the face.

The ophthalmic vessels are also contained in the orbit.

The lachrymal gland (fig. 10, F) secretes the tears, and is situate in

the hollow on the inner side of the external angular process of the frontal

bone. It is of a lengthened form, something like an almond, and lies

across the eye. From its anterior part a thin accessory piece projects be-

neath the upper eyelid. The upper surface is convex, and in contact with

the periosteum, to which it is connected by fibrous bands that constitute a

ligament for the gland ;
the lower surface rests on the eyeball and the

external rectus muscle.

In structure the lachrymal resembles the salivary glands ; and its very
fine ducts, from eight to twelve in number, open by as many apertures in

a semicircular line on the inner aspect of the upper eyelid towards the

outer canthus.

The FOURTH NERVE (fig. 10,
x

) is the most internal of the three nerves

entering the orbit above the muscles. After reaching this space, it is

directed inwards to the superior oblique muscle, which it pierces at the

orbital surface, contrary to the general mode of distribution of the nerves

on the ocular surface of the muscles.

The OPHTHALMIC TRUNK of the fifth nerve (fig. 10, p. 52), as it ap-

proaches the sphenoidal fissure, furnishes from its inner side the nasal

branch, and then divides into the frontal and lachrymal branches ; the
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former passes into the orbit between the heads of the external rectus, but

the other two lie, as before said, above the muscles.

The frontal nerve (fig. 10,
2

) is close to the outer side of the fourth as

it enters the orbit, and is much larger than the lachrymal branch. In its

course to the forehead the nerve lies along the middle of the orbit, and

supplying anteriorly a supra-trochlear branch
(
4
), leaves that cavity by

the supra-orbital notch. Taking the name supra-orbital, it ascends on
the forehead, and supplies the external part of the head (p. 21).

Fig. 10.

Muscles :

a. Superior oblique.

b. Levator palpebra-.

c. External rectus.

d. Superior rectus.

/. Lachrymal gland.

Nerees :

1. Fourth.

2. Frontal.

3. Lachrymal.
4. Supra-trochlear.

6. Offset of lachrymal to join tem-

poro-malar.

FIRST VIEW OF THE ORBIT (Illustrations of Dissections).

"Whilst in the notch the nerve gives palpebral filaments to the upper lid.

The supra-trochlear branch (*) passes inwards above the pulley of the

upper oblique muscle, and leaves the orbit to end in the eyelid and fore-

head (p. 23). Before the nerve turns round the margin of the frontal bone,
it sends downwards a branch of communication to the infra-trochlear

branch of the nasal nerve. Frequently there are two supra-trochlear
branches ; in such instances one arises near the back of the orbit.

The lachrymal nerve (fig. 10,
3

) after entering the orbit in a separate
tube of the dura mater, is directed forwards in the outer part of the cavity,
and beneath the lachrymal gland to the upper eyelid, where it pierces the

palpebral ligament, and is distributed to the structure of the lid.

The nerve furnishes branches to the lachrymal gland ; and near the

gland it sends downwards one or two small filaments (
6
) to communicate

with the temporo-malar or orbital branch of the superior maxillary nerve.



SUPERIOR OBLIQUE MUSCLE. 53

Occasionally it has a communicating filament behind with the fourth

nerve.

The nasal nerve is not visible at this stage of the dissection : it will be

noticed afterwards at p. 43.

Dissection. Divide the frontal nerve about its middle, and throw the

ends forwards and backwards : by raising the posterior part of the nerve,
the separate origin of the nasal branch from the ophthalmic trunk will

appear. The lachrymal nerve may remain uncut.

The LEVATOR PALPEBR^E SUPERIORIS (fig. 10, B) is the most superfi-
cial muscle, and is attached posteriorly to the roof of the orbit in front of

the optic foramen. The muscle widens in front, and bends downwards in

the eyelid to be inserted by a wide tendon into the fore part of the tarsal

cartilage.

By one surface the muscle is in contact with the frontal nerve and the

periosteum ; and by the other, with the superior rectus muscle. If it is

cut across about the centre a small branch of the third nerve will be seen

entering the posterior half at the under surface.

Action. The lid-cartilage is made to glide upwards over the ball by this

muscle, so that the upper edge is directed back and the lower forwards,
the teguments of the lid being bent inwards at the same time. If the eye-
ball is directed down, the movement of the lid is less free, because the

conjunctiva is put on the stretch.

The RECTUS SUPERIOR (fig. 10,
D
) is the upper of four muscles that lie

arouud the globe of the eye. It arises from the upper part of the optic

foramen, and is connected with the other recti muscles around the optic
nerve. In front the fleshy fibres end in a tendon, which is inserted, like

the other recti, into the sclerotic coat of the eyeball about a quarter of an
inch behind the transparent cornea.

The under surface of the muscle is in contact with the globe of the eye,
and with some vessels and nerves to be afterwards seen ; the other surface

is covered by the preceding muscle. The action of the muscle will be

given with the other recti (p. 57).
The SUPERIOR OBLIQUE MUSCLE (fig. 10,

A
) is thin and narrow, and

passes through a fibrous loop at the inner angle of the orbit before reach-

ing the eyeball. The muscle arises behind from the inner part of the

optic foramen, and ends anteriorly in a rounded tendon, which, after pass-

ing through the loop before referred to (fig. 11) is reflected backwards and
outwards between the superior rectus and the globe of the eye, and is in-

serted into the sclerotic coat behind the middle of the ball.

The fourth nerve is supplied to the orbital surface of the muscle, and
the nasal nerve lies below it. The thin insertion of the muscle lies between
the superior and the external rectus, and near the tendon of the inferior

oblique.
The pulley, or trochlea (fig. 11), is a fibro-cartilaginous ring nearly a

quarter of an inch wide, which is attached by fibrous tissue to the depres-
sion of the frontal bone at the inner angle of the orbit. A fibrous layer is

prolonged from the margins of the pulley on the tendon ; and a synovial
membrane lines the ring, to facilitate the movement of the tendon through
it. To see the synovial membrane and the motion of the tendon, this pro-

longation must be cut away.
For the use of the muscle, see the description of the inferior oblique,

p. 59.
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Dissection. The superior rectus muscle is next to be divided about the

middle, and turned backwards (fig. 11), when a branch of the third nerve

to its under surface will be found. At the same time the nasal nerve and

the ophthalmic artery and vein will come into view as they cross inwards

above the optic nerve : these should be traced forwards to the inner angle,

and backwards to the posterior part of the orbit.

By taking away the fat between the optic nerve and the external rectus,

at the back of the orbit, the student will find easily fine nerve-threads

(ciliary) with small arteries lying along the side of the optic nerve ; and

by tracing the ciliary nerves backwards, they will guide to the small len-

ticular ganglion (the size of a pin's head) and its branches. The dissector

should find then two branches from the nasal and third nerves to the

ganglion : the nasal branch is slender, and enters the ganglion behind, and

that of the third nerve, short and thick, joins the lower part.

Lastly, the student should separate from one another the nasal, third,

and sixth nerves, as they pass between the heads of the external rectus

muscle into the orbit.

The THIRD NERVE is placed highest in the wall of the cavernous sinus

(fig. 4,
3
) ; but at the sphenoidal fissure it descends below the fourth, and

the two superficial branches (frontal and lachrymal) of the ophthalmic
nerve. It comes into the orbit between the heads of the outer rectus,

having previously divided into two parts.
The upper piece (fig. 11,

8
), the smallest in size', ends in the under sur-

face of the levator palpebrae and superior rectus muscles.

The lower piece supplies some of the other muscles, and will be dissected

afterwards (p. 57).
The nasal branch of the ophthalmic nerve (fig. II,

1

) enters the orbit

between the heads of the rectus, lying between the two parts of the third

nerve. In the orbit the nerve is directed obliquely inwards to reach the

anterior of the two foramina in the inner wall. Passing through this

aperture with the anterior ethmoidal (nasal) artery, the nerve appears in

the cranium at the outer margin of the cribriform plate of the ethmoid
bone. Finally, it enters the nasal cavity by an aperture at the front of

the cribriform plate : and after passing behind the nasal bone, it is directed

outwards between that bone and the cartilage, to end on the outer side of

the nose.

In the orbit the nasal crosses over the optic nerve, but beneath the

superior rectus and levator palpebrae muscles, and lies afterwards below
the superior oblique ; in this part of its course it furnishes the following
branches :

The branch to the lenticular ganglion (
5
) is about half an inch long and

very slender, and arises as soon as the nerve comes into the orbit : this is

the long root of the lenticular ganglion.

Long ciliary branches. As the nasal crosses the optic nerve, it supplies
two or more ciliary branches (fig. 11) to the eyeball. These lie on the

inner side of the optic, and join the ciliary brandies of the lenticular

ganglion.
The infra-trochlear branch

(
2

) arises as the nasal nerve is about to leave
the cavity, and is directed forwards below the pulley of the superior oblique
muscle, to end in the upper eyelid, the conjunctiva, and the side of the

nose. Before this branch leaves the orbit it receives an offset of commu-
nication from the supra-trochlear nerve.

In the nose (fig. 34). Whilst in the nasal cavity the nerve furnishes
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branches to the lining membrane of the septum narium and outer wall ;

these will be subsequently referred to with the nose.

Fig. 11.

SECOND VIEW OF THE ORBIT (Illustrations of Dissections).

Muscles : fferven :

a. Superior oblique. 1. Nasal nerve beginning outside of the orbit.

b. Levator palpebne and upper rectus thrown 2. Its infra-trochlear branch.

back together. 3. Lenticular ganglion :

c. External rectns. 4. Its branch to the third nerve
;

d. Fore part of upper rectus. 6. Its branch to the nasal nerve (too large).

/. Lachrymal gland. 6. Branch of third to inferior oblique muscle.

7. Ciliary branches of the nasal nerve.

8. Upper branch of the third.

9. Sixth nerve.

10. Third nerve, outside the orbit.

Termination of the nasal nerve (fig. 9). After the nei've becomes
cutaneous on the side of the nose, as seen in the dissection of the facial

nerve (p. 47), it descends beneath the compressor naris muscle, and ends
in the integuments of the wing and tip of the nose.

The OPHTHALMIC or LENTICULAR GANGLION of the sympathetic nerve

(h'g. 11,
3

) is a small round body, of the size of a pin's head, and of a

slight red color. It is placed at the back of the orbit between the optic
nerve and the external rectus, and commonly on the outer side of, and
close to the ophthalmic artery. By its posterior part the ganglion has

branches of communication with other nerves (its roots) ; and from the

anterior part proceed the ciliary nerves to the eyeball. The ganglion
communicates with sensory, motory, and sympathetic nerves.

The offsets of communication are three in number. One, the long
root

(
5
), is the branch of the nasal nerve before noticed, which joins the
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superior angle. A second branch of considerable thickness (short root *)

passes from the inferior angle to join the branch of the third nerve that

supplies the inferior oblique muscle. And the third root is derived from the

sympathetic (the cavernous plexus), either in union with the long root, or

as a distinct branch to the posterior border of the ganglion.
Branches. The short ciliary nerves (fig. 11) are ten or twelve in

number, and are collected into two bundles, which leave the upper and
lower angles of the front of the ganglion. In the upper bundle are four or

five, and in the lower, six or seven nerves. As they extend along the

optic nerve to the eyeball they occupy the outer and under parts, and com-
municate with the long ciliary branches of the nasal nerve.

The OPHTHALMIC ARTERY, a branch of the internal carotid, is trans-

mitted into the orbit through the optic foramen. At first the vessel is

outside the optic nerve, but it then courses inwards, over or under the

nerve, to the inner angle of the orbit, where it ends in a nasal branch

(external) on the side of the nose (fig. 17,
n
), and anastomoses with the

angular and nasal branches of the facial.

The branches of the artery are numerous, though inconsiderable in size,

and may be arranged in three sets : one arising outside the optic nerve,

another above it, and a third set on the inner side.

The lachrymal artery accompanies the nerve of the same name to the

upper eyelid, where it ends by supplying that part, and anastomosing with

the palpebral arches. It supplies branches, like the nerve, to the lachry-
mal gland and the conjunctiva ; and it anastomoses with the middle men-

ingeal by an offset through the sphenoidal fissures.

At the front of the orbit it sends a small branch with each of the ter-

minal pieces of the temporo-malar nerve ; and these join the temporal and
transverse facial arteries.

The central artery of the retina is a very small branch which pierces
the optic nerve, and so reaches its destination in the eyeball.
The supra-orbital branch arises beneath the levator palpebrse and supe-

rior rectus muscles ; it then takes the course of the nerve of the same
name through the notch in the margin of the orbit, and ends in branches
on the forehead (p. 21). As it winds round the margin of the orbit it sup-

plies the eyelid and the orbicularis muscle.

The ciliary branches are uncertain in their place of origin and enter

the eyeball at the front and back :

The posterior ciliary, about twelve in number, are continued to the

eyeball around the optic nerve, and perforate the sclerotic coat at the pos-
terior part. Two of this set (one on each side of the optic nerve), named
long ciliary, pierce the sclerotic farther out than the others, and lie along
the middle of the eyeball.
The anterior ciliary arteries arise from muscular branches of the oph-

thalmic, and perforate the sclerotic coat near the cornea : in the eyeball

they anastomose with the posterior ciliary. For the ending of these vessels,

see the eyeball.
The muscular branches are not fixed in their place of origin ; and those

to the lower muscles often arise together as one trunk.

The ethmoidal branches are two, anterior and posterior, and are directed

through the foramina in the inner wall of the orbit:

The posterior is the smaller of the two, and furnishing small meningeal
offsets (anterior) to the dura mater of the base of the skull, descends into
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the nose cavity through the openings in the cribriform plate of the

ethmoid.

The anterior branch (internal nasal) accompanies the nasal nerve to

the cavity of the nose (Section XIV.), and gives likewise meningeal off-

sets to the dura mater, and the fore part of the falx cerebri.

The palpebral branches, one for each eyelid, generally arise together

opposite the pulley of the superior oblique muscle, and then separate from
one another. The arches they form have been dissected with the eyelids

(P- 45
>-

The frontal branch turns round the margin of the orbit, and is distrib-

uted on the forehead (p. 21).
The ophthalmic vein corresponds in its course and most of its branches

with the artery of the same name. It begins at the inner angle of the

orbit, where it joins the facial vein, and receives tributary branches in its

progress to the back of the cavity. Posteriorly it leaves the artery, and

escapes from the orbit by the sphenoidal fissure between the heads of the

external rectus, to end in the cavernous sinus.

The OPTIC NERVE in the orbit extends from the optic foramen to the

back of the eyeball. As the nerve leaves the foramen it is surrounded by
the recti muscles ; and beyond that spot the ciliary arteries and nerves

entwine around it. It terminates in the retinal expansion of the eye.
Dissection (tig. 12). Take away the ophthalmic artery, and divide the

optic nerve about its middle, together with the small ciliary vessels and
nerves. Turn forwards the eyeball, and fasten it in that position with

hooks. On removing some fat the three recti muscles inner, inferior,

and outer, will appear ; and lying on the two first, are the offsets of the

lower branch of the third nerve.

The lower branch of the third nerve (fig. 12) supplies three muscles in

the orbit. Whilst entering this space between the heads of the external

rectus, it lies below the nasal, and rather above the sixth nerve. Almost

immediately afterwards the nerve divides into three branches. One (
5
)

enters the internal rectus ; another (
4

) the inferior rectus ; and the third

(
3

), the longest and most external, is continued forwards to the inferior

oblique muscle which it pierces at the hinder border.

Soon after its origin the last branch communicates with the lenticular

ganglion, forming the short root (fig. 11,
8

) of that body ; and it furnishes

two or more filaments to the inferior rectus.

The SIXTH NERVE (fig. 12,
2

) lies below the other nerves, and above
the ophthalmic vein, in the interval between the heads of the external

rectus. In the orbit it is distributed to the external rectus muscle.

RECTI MUSCLES. The internal D, inferior c, and external rectus B

(fig. 12) are placed with reference to the eyeball as their names express.

They arise posteriorly from the circumference of the optic foramen by a

common attachment, which partly surrounds the optic nerve. But the

external rectus differs from the others in having two heads : The upper
joins the superior rectus in the common origin. The lower and larger head
blends on the one side with the inferior rectus in the common origin, arid

is attached in addition to a bony point on the lower border of the sphenoidal
fissure, near the inner end

; whilst some of its muscular fibres are con-

nected with a tendinous band between the heads. All the muscles are

directed forwards, but the lower obliquely outwards, and have a tendinous

insertion into the ball of the eye about a quarter of an inch from the

cornea, and in front of the transverse diameter of the ball.
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Between the heads of origin of the external rectus, the different nerves

before mentioned are transmitted into the orbit, viz., the third, the nasal

branch of the fifth, and the sixth, together with the ophthalmic vein.

Action. The four recti muscles, attached to the eyeball at opposite

sides in front of the transverse diameter, are able to turn the pupil in

opposite directions.

The inner and outer recti move the ball horizontally around a vertical

axis, the former directing the pupil towards the nose and the latter towards

the temple.
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THIRD VIEW OF THK OKBIT (Illustrations of Dissections).

Nerves :Mustcles :

a.. Upper rectus and levator palpebrse thrown

back together.

b. External rectus.

c. Inferior rectus.

d. Internal rectns.

/. Upper oblique cut, showing the insertion.

h. Insertion of inferior oblique.

1. Upper branch of the hird.

2. Sixth nerve.

3. Inferior oblique branch of the third.

4. Branch of third to inferior rectus.

5. Brunch of third to internal rectus.

The upper and lower recti elevate and depress the fore part of the ball

around a transverse axis ;
but as their fibres are directed obliquely out-

wards, the upper muscle turns the pupil up and in, and the lower muscle
turns it down and in.

By the simultaneous action of two contiguous recti, the ball will be

moved to a point intermediate to that to which it would be directed by
either muscle singly.

Dissection. By opening the optic foramen, the attachment of the recti

muscles will be more fully laid bare. To dissect out the inferior oblique

muscle, let the eyeball be replaced in its natural position ; then by taking
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away the conjunctival lining of the lower eyelid near the inner part of the

orbit, and removing some fat, the muscle will appear beneath the eyeball,

bending from the inner to the outer side ; it may be followed outwards to

its insertion into the ball.

The INFERIOR OBLIQUE MUSCLE (fig. 12, H) is situate near the anterior

margin of the orbit, and differs from the other muscles in being directed

across, instead of parallel to the axis of the orbit. It arises from the

superior maxillary bone betwixt the margin of the orbit and the groove
for the lachrymal sac. From this spot the muscle passes outwards between
the inferior rectus and the bone, and between the eyeball and the external

rectus, to be inserted into the sclerotic coat between the outer and upper
recti.

The borders of the muscle look forwards and backwards, and the pos-
terior receives the branch of the third nerve. TUe tendon of insertion is

near that of the superior oblique muscle, but rather closer to the~ftptic
nerve.

Action. The oblique muscles rotate the eyeball around an antero-poste-^
rior axis, and are supposed to be used in maintaining the parallelism ofr

the axes of the two eyes.
The upper muscle, acting by itself, would rotate the ball in such a way-

as to cause the inner end of the transverse axis to sink, and the pupil to'*

be directed down and out, as in looking to the shoulder.

The lower muscle would produce by itself rotation of the ball in the op-

posite direction, viz., the inner end of the transverse axis would be raised,
and the pupil would be inclined up and out, as in looking to the outer -

part of the orbit.

During life the rotary movement is supposed to be chiefly employed in

controlling the oblique action of the upper and lower recti. For instance,
"

as the upper rectus alone would turn the pupil upwards and too much in-

wards, the inner movement will be counteracted by the rotation out of the

inferior oblique. And as the lower rectus will incline the pupil down and
too much in, the motion inwards will be checked by the rotation out of

the superior oblique.
Dissection. To expose the small tensor tarsi muscle, the palpebral liga-

ment uniting the eyelids to the margin of the orbit is to be cut through,
where this has not been done ; but the lids must be left attached at the

inner commissure by means of the tendo palpebrarum. By looking to the

posterior aspect of the tendo palpebrarum, after the lids have been placed
across the nose, the pale fibres of the tensor tarsi will be recognized.
The TENSOR TARSI MUSCLE arises from the ridge on the os unguis, and

slightly from the bone behind the ridge. Its fibres are pale, and form a

very small flat band, behind the ligamentum palpebrarum, which divides

like that structure into a slip for each eyelid. In the lid the slip lies by
the side of the lachrymal canal, and blends with the fibres of the orbicu-

laris along the free margin of the tarsal cartilage.
Action. By its contraction the muscle draws inwards and backwards

the puncta of the lids, so as to favor the reception and passage of the

tears.

Dissection. A small nerve, the temporo-malar or orbital branch of the

superior maxillary trunk, lies along the outer angle of the floor of the

orbit, and may be brought into view after the rehioval of the eyeball and
its muscles. This nerve is very soft and easily broken, and is covered by
pale fleshy fibres (orbitalis muscle). Two branches, temporal and malar,
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are to be traced forwards from it : and the junction of a filament of the

lachrymal nerve with the former is to be sought in the bone ; the outer

wall of the orbit may be cut away, bit by bit, to follow the temporal
branch to the surface of the head.

The temporo-malar or orbital branch of the superior maxillary nerve

(fig. 26) arises in the spheno-maxillary fossa, and divides at the back of

the orbit into malar and temporal branches, which ramify in the face and
the side of the head with companion vessels.

The malar branch (r. subcutaneus malas) is directed forwards through
a foramen in the malar bone : after emerging from its foramen, this

branch supplies the orbicularis, and communicates with the facial nerve

(p. 48).
The temporal branch ascends in a groove in the bone on the outer wall

of the orbit ; and being joined by a filament from the lachrymal nerve,

passes into the temporal fossa through a foramen in the malar bone : it is

then directed upwards between the temporal muscle and the skull, and

perforates the temporal fascia near the orbit (p. 23).
Orbitalis miiscle. At the lower and outer angle of the orbit a thin fleshy

layer is sometimes well seen. The fibres cross the spheno-maxillary fis-

sure, being attached to the edges, and are pierced by the malar branch of

the temporo-malar nerve.

LACHRYMAL APPARATUS (fig. 13). The lachrymal glands, puncta,
canals, and sac, constitute the apparatus by which the tears are formed,
and conveyed to the nose. The gland has been already described (p. 51).

Dissection. A bristle should be introduced into each lachrymal canal

through the punctum of the eyelid. The lachrymal sac will appear by
removing the tensor tarsi and the areolar tissue from its surface, as it lies

on the os unguis. The prolongation from the ligamentum palpebrarum
over the sac should be defined.

The puncta lachrymalia (*) are two small apertures, one for each lid,

by which the lachrymal canals receive the tears. Each is situate in the

free margin of the lid, about a quarter of an inch from the inner canthus,
and in the elevation of the papilla lachrymalis.

Fig. 13.

1. Puncta lachrymalia.
3. Upper, and 3, Lower lachrymal canal.

4. Caruncula lachrymalis.
6. Lachrymal sac.

6. Lachrymal duct.

THE EYELIDS AND LACHRYMAL APPARATCS.

The lachrymal canals (fig. 13,
2 and

") lead from the punctn, and convey
the tears to the lachrymal sac; their situation is marked by the bristles
inserted in them. In their course inwards the canals lie along the liga-
mentum palpebrarum, one

(

2

) above and the other (
3

) below it, and they
are somewhat arched with the concavity towards each other. Internally
they open near together into the lachrymal sac rather above its middle.
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The canal in the upper eyelid is longer and more arched than that in the

lower lid.

The lachrymal sac and duct (fig. 13) extend from the inner part of the

orbit to the nose, and convey the tears into the latter cavity. They form
one tube, of which the upper dilated part is the sac, and the lower con-
stricted end the duct.

The sac,
5
,
is situate in the hollow formed by the os unguis and nasal

process of the superior maxillary bone. Externally it is crossed by the

ligament of the eyelids, and is covered by an expansion derived from that

band, which is fixed to the margin of the bony groove. If the aponeurotic

covering be removed, the mucous membrane lining the interior will be
seen. Into the outer side of the sac the lachrymal canals open.
The duct,

6
(ductus ad nasum), is the narrowed part of the tube, and is

about half an inch long. It is entirely encased by bone, and corresponds
with the passage of the same name in the dried skull. In the nasal cavity
it opens into the front of the inferior meatus, where its opening is guarded
by a piece of the mucous membrane. A bent probe introduced through
the nostril may be passed into the duct from the meatus, but with destruc-

tion of the valve.

As the duct is continuous with the mucous membrane of the nose it has
the same structure, viz., a fibrous external layer with a mucous lining. The
epithelium of the sac and duct is ciliated as in the nose, but in the lachry-
mal canals it is scaly.

Directions. The examination of the eyeball may be omitted with more

advantage to the student till the dissection of the head and neck has been

completed. The description of the eye will be found at the end of the

book.

SECTION V.

DISSECTION OF THE NECK.

Position. For the dissection of the right side of the neck let the head

be supported at a moderate height on a block, and let the face be turned

to the left side and fastened in that position with hooks. To obtain a good
view of the region, the right arm may be drawn under the body, with the

object of depressing the point of the shoulder, and putting the neck parts
on the stretch. In some bodies, owing to a difference in the form of the

neck, the best position will be obtained by placing the upper limb over

the chest.

Surface-marking. The side of the neck presents a somewhat square out-

line, and is limited in the following way : Below is the prominence of

the clavicle; and above is the base of the lower jaw with the skull. In

front the boundary is a line from the chin to the sternum ; and behind,
another line from the occiput to the acromial end of the clavicle. The

part thus included is divided into two triangular spaces (anterior and pos-

terior) by the diagonal line of the projecting sterno-mastoid muscle. And
in consequence of the position of that muscle the base of the anterior space
is at the jaw, and the apex at the sternum ; whilst the base of the posterior
one is at the clavicle, and the apex at the head.

The surface in front of the sterno-mastoid is depressed at the upper part
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of the neck, near the position of the carotid vessels; and behind the muscle,

just above the clavicle, is another slight hollow which points to the situa-

tion of the subclnvian artery.

Along the middle line of the neck the following parts can be recognized

through the skin : About two inches and a half from the base of the jaw
is the eminence of the os hyoides, with its cornu extending laterally on

each side. Below this may be felt the wide prominence of the thyroid

cartilage, called pomum Adami, which is most marked in man : and be-

tween the cartilage and the hyoid bone is a slight interval, corresponding
with the thyro-hyoid membrane.

Inferior to the thyroid, is the narrow prominent ring of the cricoid car-

tilage ; and between the two the finger may distinguish another interval,

which is opposite the crico-thyroid membrane. In some bodies, especially
in women, the swelling of the thyroid gland may be felt by the side of the

trachea.

From the cricoid cartilage to the sternum, and between the sterno-mas-

toid muscles, is a depression, whose depth is much increased in emaciated

persons, in which the tube of the trachea can be recognized.
Direction. As the time for turning the body will not allow the examina-

tion of the whole side of the neck, the student should lay bare in this stage

only the parts behind the sterno-mastoid muscle.

Dissection. To raise the skin from the posterior triangle of the neck,
make an incision along the sterno-mastoid muscle from the one end to the

other, and afterwards along the clavicle as far as the acromion. The tri-

angular flap of skin is to be reflected from before back towards the trapezius
muscle. The superficial fascia which will then be brought into view, con-

tains the platysma ; and to see that muscle, it will be necessary to take the

subcutaneous fat from the surface of the fibres.

The PLATISMA MYOIDES is a thin subcutaneous muscular layer, which
is now seen only in its lower half. The muscle is placed across the side

of the neck, and extends from the top of the shoulder to the face. Its

fleshy fibres take origin by fibrous bands from the clavicle and the acro-

mion, and below those bones from the superficial fatty layer covering the

pectoral and deltoid muscles ; ascending through the neck, the fibres are

inserted into the jaw.
The lower part of the muscle is more closely united to the skin than the

upper, and covers the external jugular vein as well as the lower part of

the posterior triangle. At first the fibres of the muscle are thin and scat-

tered, but they increase in strength as they ascend. The oblique direc-

tion of the fibres should be noted, because in venesection in the external

jugular vein the incision is to be so made as to divide them across.

The use will be found with the description of the remainder of the

muscle.

Dissection. The platysma is now to be cut across near the clavicle,

and to be reflected upwards as far as the incision over the sterno-mastoid

muscle, but it is to be left attached at that spot. In raising the muscle
the student must be careful of the deep fascia of the neck ; and he should

dissect out the external jugular vein, and the superficial descending
branches of the cervical plexus, which are close beneath the platysma.
The externaljugular vein (fig. 14,

8
) commences in the parotid gland

(p. 42), and is directed backwards beneath the platysma to the lower part
of the neck, where it pierces the deep cervical fascia to open into the sub-

clavian vein. Its course down the neck will be marked by a line from
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the angle of the jaw to the middle of the clavicle. Beyond the sterno-

mastoid muscle the vien is dilated, and the swollen part (sinus) is limited

by two pairs of valves one being situate below at the mouth of the vein,

and the other near the muscle. Small superficial branches join the vein,

and an offset connects it with the anterior jugular vein. Its size, and the

height at which it crosses the sterno-mastoid muscle, are very uncertain.

The deep cervical fascia consists, like the aponeuroses in other regions
of the body, of a superficial layer which surrounds the neck continuously,
and of processes that are prolonged inwards between the muscles. In

some bodies this fascia is thin and indistinct.

In its extent round the neck the membrane incases the sterno-mas-

toideus, and presents a different disposition before and behind that muscle.

As now seen passing backwards from the muscle, the fascia continues over

the posterior triangular space, and incloses the trapezius in its progress to

the spines of the vertebrae. At the lower part of the neck it is attached

to the clavicle and is perforated by the external jugular vein, and the

cutaneous nerves.

After the superficial layer has been removed near the clavicle, a deep

process may be observed to surround the small omo-hyoid muscle, and to

extend under the clavicle, where it is fixed to the back of that bone, and
the inner end of the first rib.

POSTERIOR TRIANGULAR SPACE.

This space (fig. 14), having the form and position before noted, is about

eight inches in length. It contains the cervical and brachial plexuses, with

the portion of the subclavian artery on which a ligature is usually placed,
and some offsets of the vessel and the nerves.

Dissection. By the removal of the cervical fascia and the fat between
the sterno-mastoid and trapezius muscles, the posterior triangle of the

neck will be displayed. In the execution of this task, the student may
obtain some assistance by attending to the following remarks :

Crossing the space obliquely about an inch above the clavicle, and

dividing it into two, is the small omo-hyoid muscle (fig. 14,
s

). Close to

or under the upper border of the muscle lie the small nerve and vessels to

it : the nerve being traceable to the descendens noni, and the artery to the

supra-scapular.
Above the omo-hyoid muscle will be found the ramifications of the

branches of the cervical plexus, together with the spinal accessory nerve ;

the latter will be recognized by its piercing sterno-mastoid muscle. The

greater number of the branches of the cervical plexus descend.in the space
to the shoulder ; but the small occipital and great auricular nerves ascend
to the head, and the superficial cervical branch is directed forwards over

the sterno-mastoid muscle.

Below the omo-hyoideus are the subclavian artery and the brachial

plexus, which have a deep position. In this part also the following ves-

sels and nerve are to be sought, viz., the supra-scapular vessels behind the

clavicle ; the transverse cervical vessels which are higher in the neck, but

take an outward direction beneath the omo-hyoid muscle ; and, lastly, the

small branch of nerve to the subclavius muscle, which lies about the mid-
dle of the space between the clavicle and omo-hyoideus.

Underneath the trapezius, where it is attached to the clavicle, the
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serratus magnus muscle appears ; and behind the large cervical nerves,

towards the lower part of the space, is placed the middle scalenus muscle.

Through the scalenus issue two muscular nerves ; one, formed by two

roots, for the serratus magnus ;
the other smaller, and higher up, for the

rhomboidei.

Fig. 14.

f:
03
O

>s
+-

'c

PART OF THE POSTERIOR TRIANGLE OF THE NECK is HERE DISPLAYED,
lint the student should carry the dissection as high as the head, so as to lay bare the whole of

that space.

6. Elevator of the angle of the scapula.

7. Third part of the subclavian artery.

8. External jugular vein joining the subcla-

vian below.

9. Xerves of the brachial plexus.

1. Steruo-mastoideus.

2. Trapezius.
3. Posterior belly of the omo-hyoid muscle.

4. Anterior scalenus. with the phrenic nerve

on it.

">. Middle scalenus muscle. 10. Spinal accessory nerve.

(Blaudin's Surgical Anatomy.)

Limits of the space. The space is bounded in the front by the sterno-

mastoid muscle,
l

; and behind by the trapezius,
2
. Its base corresponds

with the middle third of the clavicle, and its apex is at the skull. In its
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area are several muscles, which are placed in the following order from

above down, viz., splenius capitis, levator anguli scapulae
6

; and the mid-

dle scalenus 5
; and at the lower and outer angle, somewhat beneath the

trapezius lies the upper part of the serratus magnus. Covering the space
are the structures already examined, viz., the skin and superficial fascia,

the platysma over the lower half or two-thirds, and the deep fascia.

The small omo-hyoid muscle, *, crosses the lower part of the space, so

as to subdivide it into two a lower or clavicular, and an upper or occi-

pital.

The clavicular part is small in size and close to the clavicle, and con-

tains the subclavian artery. It is triangular in form, with its base directed

forwards ; and is bounded in front by the sterno-mastoid,
l

; above by the

omo-hyoid muscle,
8

; and below by the clavicle. This small space meas-

ures commonly about one inch and a half from before backwards, and
about half that in front at its base.

Crossing the area of this portion, rather above the level of the clavicle,

is the trunk of the subclavian artery,
7

(its third part), which issues from
beneath the anterior scalenus muscle, and is directed over the first rib to

the axilla. In the ordinary condition of the vessel the companion subcla-

vian vein is seldom seen, owing to its situation being lower down beneath

the clavicle. Above the artery are the large cords of the brachial plexus,
9

,

which accompany the vessel, and become closely applied to it beneath the

clavicle. Behind the artery and the nerves is the middle scalenus

muscle,
5

. And below the vessel is the first rib.

Along the lower boundary of the space, and rather beneath the clavicle

lie the supra-scapular vessels ; and crossing the upper angle, at the meet-

ing of the omo-hyoid and sterno-mastoid muscles, are the transverse cer-

vical vessels. Entering the space from above' is the external jugular
vein,

8
,
which descends over or under the omo-hyoideus near the anterior

part, and opens into the subclavian vein ; in this spot the vein receives

the supra-scapular and transverse cervical branches, and sometimes a small

vein, over the clavicle, from the cephalic vein of the arm.

The size of the clavicular part of the space from before back is influ-

enced by the attachment of the trapezius and sterno-mastoid muscles along
the clavicle : in some bodies these muscles occupy nearly the whole length
of that bone, leaving but a small interval between them ; and in others

they meet so as to cover the underlying vessels. This space may be fur-

ther increased or diminished from above down by the position of the omo-

hyoideus in the neck ; for this muscle may lie close to the clavicle, being
attached thereto, or it may be distant one inch and a half from that bone.

In depth the space varies naturally ; and in a short thick neck with a

prominent clavicle, the artery is farther from the surface than in the op-

posite condition of the parts. But the depth may be altered much more

by the position of the clavicle, according as the limb may be raised or de-

pressed. And lastly, the artery may be concealed entirely in its usual

position by forcing upwards the arm and shoulder, as the collar bone can

be raised above the level of the omo-hyoid muscle.

The situation of the trunk of the subclavian artery may vary much, for

the vessel may be one inch and a half above the clavicle, or at any point
intermediate between this and its usual level just above the prominence of

that bone. Further, its position to the anterior scalenus may be changed ;

and instead of the vessel being beneath, it may be in front of, or even
between the fibres of that muscle.
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Commonly there is not any branch connected with the artery in this

part of its course; but the posterior scapular branch (fig. 14) may take

origin from it at different distances from the scalenus, or there may be

more than one branch (Quain).
The subclavian vein rises upwards not unfrequently as high as the

artery, or it may even lie with the artery beneath the anterior scalenus in

some rare instances. The position of the external jugular vein with

regard to the subclavian artery is very uncertain^
and the branches

connected with the lower end may form a kind of plexus over the arterial

trunk.

The occipital part of the posterior triangle is larger than the other. Its

boundaries in front and behind are the sterno-mastoid and the trapezius ;

and it is separated from the clavicular portion by the omo-hyoid muscle.

In it are contained chiefly the ramifications of the cervical plexus ; and a

chain of lymphatic glands lies along the sterno-mastoid muscle. The

spinal accessory nerve, ', is directed obliquely across this interval from

the sterno-mastoid muscle, which it pierces, to the under surface of the

trapezius ; and a communication takes place between this cranial and the

spinal nerves in the space.
SUPERFICIAL BRANCHES OP THE CERVICAL PLEXUS. Behind the

sterno-mastoid muscle appear some of the ramifications of the cervical

nerves in the plexus of the same name ; and superficial branches are fur-

nished from these both upwards and downwards.
The ASCENDING SET (fig. ] 4) are three in number, viz., small occipital,

great auricular, and superficial cervical.

The small occipital branch (fig. 2,
2

)
comes from the second cervical

nerve, and is directed upwards to the head along the posterior border of

the sterno-mastoid muscle. At first the nerve is beneath the fascia ; but

near the occiput it becomes cutaneous, and is distributed between the ear

and the great occipital nerve (p. 24). Occasionally there is a second cuta-

neous nerve to the head.

The great auricular nerve (fig. 2,
J

)
is a branch of the part of the

plexus formed by the second and third cervical nerves. Perforating the

deep fascia at the posterior border of the sterno-mastoid muscle, the nerve

is directed upwards beneath the platysma to the lobule of the ear, where
it ends in the following branches :

The facial branches are sent forwards to the integuments over the

parotid, and a few slender filaments pass through the gland to join the

facial nerve.

The auricular branches ascend to the external ear, and are chiefly dis-

tributed on its cranial aspect ; one or more reach the opposite surface by
piercing the pinna. On the ear they communicate with branches furnished

from the facial and pneumogastric nerves.

The mastoid branch is directed backwards to the integuments between
the ear and the mastoid process ; and it joins the posterior auricular branch
of the facial nerve (p. 23).
The superficial cervical nerve (fig. 2,

u
) springs from the same source

as the preceding, and turns forwards round the sterno-mastoid muscle
about the middle. Afterwards it pierces the fascia and platysma, and
ramifies over the anterior triangular space (see p. 68). There may be

more than one branch to represent this nerve.

The DESCENDING SET of branches (fig. 2) (supra-clavicular), are de-

rived from the third and fourth nerves of the plexus, and are directed
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towards the clavicle over the lower part of the triangular space. Their

number is somewhat uncertain, but usually there are about three on the

clavicle.

The most internal branch (sternal) crosses the clavicle near its inner

end ; the middle branch lies about the middle of that bone ; and the

posterior (acromial) turns over the attachment of the trapezius to the

acromion. All are distributed in the integuments of the chest and shoulder.

Derived from the descending set are two or more posterior cutaneous

cervical nerves, which ramify in the integument over the lower two thirds

of the fore part of the trapezius.
The lymphatic glands (glandulse concatenate) lie along the sterno-

mastoid muscle, and are continuous at the lower part of the neck with the

glands in the cavity of the thorax. There is also a superficial chain along
the external jugular vein.

Dissection. The dissection of the posterior triangle should be repeated
on the left side of the neck, in order that the difference in the vessels may
be observed. Afterwards the reflected parts are to be replaced and care-

fully fastened in their natural position with a few stitches, preservative
fluid or salt having been previously applied.

Directions. It is supposed that the body will now be turned on the fore

part for the examination of the Back ; and during the time allotted for

this position the dissector of the head is to learn the posterior part of the

neck. (DISSECTION OF TITE BACK.)
After the completion of the Back, the student should take out the spinal

cord, and then return to the dissection of the front of the neck, which is

described below.

FRONT OF THE NECK.

Directions. Supposing the thorax and Back finished, the head and
neck may be detached from the trunk by dividing the spinal column be-

tween the second and third dorsal vertebras, and cutting through the arch

of the aorta beyond its large branches (if this is not done), so as to take

that piece of the vessel with the head. The dissector continues his work
on the remainder of the right side of the neck ; but if the facial nerve

has been omitted, it should be first learnt (p. 47).
Position. Supposing the facial nerve completed, a small narrow block

is to be placed beneath the left side of the neck, and the face is to be

turned from the dissector. Further, the neck is to be made tense by
means of hooks, the chin being well raised at the same time.

Dissection. An incision along the base of the jaw on the right side (if
it has not been made already) will readily allow the piece of integument
in front of the sterno-mastoideus to be raised towards the middle line.

Beneath the skin is the superficial fascia, containing very fine offsets of

the superficial cervical nerve.

To define the platysma muscle, remove the fat which covers it, carrying
the knife down and back in the direction of the fleshy fibres.

PLATYSAIA MYOIDES. The anterior part of the platysma, viz., from
the sterno-mastoid muscle to the lower jaw, covers the greater portion of

the anterior triangular space. At the base of the jaw it is inserted be-

tween the symphysis and the masseter muscle ; while other and more

posterior fibres are continued over the face, joining the depressor anguli
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oris and risorius, as far as the fascia covering the parotid gland, or even

to the cheek bone.

The fibres have the same appearance in this as in the lower half of the

muscle, but they are rather stronger. Below the chin the inner fibres of

opposite muscles cross for a distance of about an inch, but those which

are superficial do not belong always to the same side.

Action. The ordinary action of this muscle is confined to the skin of

the neck, which it throws into longitudinal wrinkles ; but it can depress
the corner of the mouth by the slip prolonged to the face. Through its

attachment to the jaw it will assist in opening the mouth.

Dissection. Raise the platysma to the base of the jaw, and dissect out

the branches of the superficial cervical nerve, and the cervical branches

of the facial nerve that are beneath it. Clean also the deep fascia of the

neck, and the anterior jugular vein which is placed near the middle line.

The superficial cervical nerve has been traced from its origin in the

cervical plexus to its position on the deep fascia of the neck (p. 66) ; but

the nerve may arise from the plexus by two pieces. Beneath the platysma
it divides into an ascending and a descending branch :

The ascending branch perforates the platysma, supplying it, and ends

in the integuments over the anterior triangle, about half way down the

neck. Whilst this branch is beneath the platysma it joins the facial

nerve.

The descending branch likewise passes through the platysma, and is

distributed to the teguments below the preceding, reaching as low as the

sternum.

The infra-maxillary branches of the facial or seventh cranial nerve

(rami subcutanei colli) (p. 50) pierce the deep cervical fascia, and pass
forwards beneath the platysma, forming arches across the side of the neck

(fig. 9), which reach as low as the hyoid bone. Most of the branches end
in the platysma, but a few filaments perforate it, and reach the integu-
ments. Beneath the muscle there is a communication between the branches

of the facial and the offsets of the superficial cervical nerve.

Dissection. Cut across the external jugular vein about the middle,
and throw the ends up and down. Afterwards the superficial nerves of

the neck may be divided in a line with the angle of the jaw, the anterior

ends being removed, and the posterior reflected. The great auricular

nerve may be cut through and the ends reflected.

The part of the deep cervicalfascia in front of the sterno-mastoideus is

stronger than that behind the muscle, and has the following arrangement.
Near the sternum the fascia forms a white firm membrane, which is at-

tached to that bone ; but higher in the neck it becomes thinner, and is

fixed above the lower jaw and the zygoma, covering also the parotid

gland. From the ramus of the jaw a piece is prolonged downwards, be-

tween the parotid and submaxillary glands, to join the styloid process ;

this piece is named the stglo-maxillary ligament. And from the angle of

the jaw a strong piece is continued to the sterno-mastoideus, which fixes

forwards the anterior border of that muscle.

Layers of the membrane are prolonged between the muscles ; and that

beneath the sterno-mastoid is connected with the sheath of the cervical

vessels. One of these beneath the sterno-thyroid muscle, descends in

front of the great vessels at the root of the neck to the arch of the aorta,

and the pericardium.
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ANTERIOR TRIANGULAR SPACE.

This space (fig. 15) contains the carotid vessels and their branches, with

many nerves ; and it corresponds with the hollow on the surface of the

neck in front of the sterno-mastoid muscle.

Dissection. To define the anterior triangular space and its contents,
take away the deep fascia of the neck, and the fat, but without injuring
or displacing the several parts. First clean the surface of the hyoid mus-
cles that appear along the middle line, leaving untouched the anterior

jugular vein.

The trunks into which the large carotid artery bifurcates are to be fol-

lowed upwards, especially the more superficial one (external carotid),
whose numerous branches are to be traced as far as they lie in the space.
In removing the sheath from the vessels, as these appear from beneath the

muscles at the lower part of the neck, the dissector should be careful of

the small descending branch of the hypo-glossal nerve in front of it. In

the sheath between the vessels (carotid artery and jugular vein) will be

found the pneumogastric nerve, and behind the sheath is the sympathetic
nerve.

Crossing the space, in the direction of a line from the mastoid process
to the hyoid bone, are the digastric and stylo-hyoid muscles, with several

nerves directed transversely. Thus lying below them is the hypo-glossal

nerve, which gives one branch (descendens noni) in front of the sheath,
and another to the thyroid-hyoid muscle. Above the muscles, and taking a

similar direction between the two carotid arteries, are the glosso-pharyn-

geal nerve and the stylo-pharyngeus muscle. Directed downwards and
backwards from beneath the same muscles to the sterno-mastoideus, is the

spinal accessory nerve.

On the inner side of the vessels, between the hyoid bone and the thy-
roid cartilage, the dissector will find the superior laryngeal nerve ; and

by the side of the larynx, with the descending part of the superior thyroid

artery, the small external laryngeal branch.

Clean then the submaxillary gland close to the base of the jaw ; and on

partly displacing it from the surface of the mylo-hyoid muscle, the student

will expose the small branch of nerve to that muscle with the submental

artery.
The interval between the jaw and the mastoid process is supposed to be

already cleaned by the removal of the parotid gland in the dissection of the

facial nerve.

Limits of the space. Behind, is the sterno-mastoid muscle, *; and in

front, a line from the chin to the sternum, along the middle of the neck.

Above, at the base of the space, would be the lower jaw, the skull, and
the ear ; and below, at the ap&x, is the sternum. Over this space are

placed the skin, the superficial fascia with the platysma, the deep fascia,

and the ramifications of the facial and superficial cervical nerves.

Muscles in the space. In the area of the triangular interval, as it is

above defined, are seen the larynx, and pharynx in part, and many mus-
cles converging towards the hyoid bone as a centre, some being above
and some below it. Below are the depressors of that bone, viz., omo-

hyoid, sterno-hyoid, and sterno-thryoid,
2
to 4

; and above the os hyoides
are the elevator muscles, viz., mylo-hyoLd, digastric, and stylo-hyoid. Con-
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nected with the back of the hyoid bone and the layrnx are some of the

constrictor muscles of the gullet.

Vessels in the triangular space. The carotid bloodvessels,
6 and T

,

occupy the hinder and deeper part of the space along the side of the

sterno-mastoid muscle ;
and their course would be marked on the surface

by a line from the sterno-clavicular articulation to a point midway between

the jaw and the mastoid process. As high as the level of the cricoid car-

tilage they are buried beneath the depressor muscles of the os hyoides ;

but beyond that spot they are covered by the superficial layers over the

space, and by the sterno-mastoid muscle which, before the parts are dis-

placed, conceals the vessels as far as the parotid gland.
For a short distance after its exit from beneath the muscles at the root

of the neck, the common carotid artery remains a single trunk,
6

; but

opposite the upper border of the thyroid cartilage it divides into two large

vessels, external and internal carotid. From the place of division these

trunks are continued onwards, beneath the digastric and stylo-hyoid mus-

cles, to the interval between the jaw and the mastoid process.
At first the trunks lie side by side, the vessel destined for the internal

parts of the head (internal carotid) being the more posterior or external

of the two; but above the digastric muscle it becomes deeper than the

other. The more superficial artery (external carotid) furnishes many
branches to the neck and the outer part of the head, vi?., some forwards

to the larynx, tongue, and face ; others backwards to the occiput and the

ear; and others upwards to the head.

But the common carotid does not always divide, as here said. For
the point of branching of the vessel may be moved from the upper border

of the thyroid cartilage, either upwards or downwards, so that the trunk

may remain undivided till it is beyond the os hyoides, or end in branches

opposite the cricoid cartilage. The division beyond the usual place is

more frequent than the branching short of that spot. It may ascend as

an undivided trunk (though very rarely), furnishing offsets to the neck
and head.

In close contact with the oujex sjde of both the common and the internal

carotid artery, and incased in a sheath of fascia with them, is the large
internal jugular vein, which receives branches in the neck corresponding
with some of the branches- of the superficial artery. In some bodies the

vein may cover the artery ,
and the branches joining it above may form a

kind of plexus over the upper part of the common carotid.

Nerves in the space. In connection, more or -less intimate, with the

large vessels, are the following nerves with a longitudinal direction : In
front of the sheath lies the descending branch of the hypo-glossal nerve ;

within the sheath, between the carotid artery and jugular vein, is the

pneumogastric nerve; and behind the sheath is the sympathetic nerve.

Along the outer part of the vessels the spilial accessory nerve extends for

a short distance, till it pierces the sterno-mastoid muscle.

Several nerves are placed across the vessels : thus, directed transversely
over the two carotids, so as to form an arch below the digastric muscle, is

the hypoglossal nerve, which gives downwards its branch (descendens noni)
most commonly in front of the sheath. Appearing on the inner side of the

carotid arteries, close to the base of the space, is the glosso-plmryngcnl
nerve, which courses forwards between them. Inside the internal carotid

artery, opposite the hyoid bone, the superior laryngeal nerve comes into
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sight; whilst a little lower down, with the descending branches of the

thyroid artery, is the external laryngeal branch of that nerve.

Glands in the space. Two glandular bodies, the submaxillary, ", and

thyroid,
n

,
have their seat in this triangular space of the neck. The sub-

maxillary gland is situate altogether in front of the vessels, and is partly
concealed by the jaw ; and beneath it on the surface of the mylo-hyoideus
is the small nerve to that muscle; with the submental artery. By the side

of the thyroid cartilage, between it and the common carotid artery, lies the

thyroid body beneath the sterno-thyroid muscle : in the female this body
is more largely developed than in the male.

At the base of the space, if the parts were not disturbed, would be the

parotid gland, which is wedged into the hollow between the jaw and the

mastoid process, and projects somewhat below the level of the jaw. Its

connections have been noticed at p. 41.

Directions. The student has to proceed next with the examination of

the individual parts that have been referred to with the triangular spaces.
Anterior jugular vein. This small vein occupies the middle line of the

neck, and its size is dependent upon the degree of development of the ex-

ternal jugular. Beginning in some small branches below the chin, the

vein descends to the sternum, and then bends outwards beneath the sterno-

mastoid muscle, to open into the subclavian vein, or into the external

jugular. In the neck the anterior and external jugular veins communicate.
There are two anterior veins, one for each side, though one is usually

larger than the other ; and at the bottom of the neck they are joined by a

transverse branch.

The STERNO-CLEIDO-MASTOID MUSCLE (fig. 15, ')
forms the superficial

prominence of the side of the neck. It is narrower in the centre than at

the ends, and is attached below by two heads of origin, which are separated

by an elongated interval. The inner head is fixed by a narrowed tendon
to the anterior surface of the first piece of the sternum ; and the outer head
has a wide fleshy attachment to the sternal third of the clavicle. From
this origin the heads are directed upwards, the internal passing backwards,
and the external almost vertically, and are blended about the middle of

the neck in a roundish belly. Near the skull the muscle ends in a tendon,
which is inserted into the mastoid process at the outer aspect from base to

tip, and by a thin aponeurosis into a rough surface behind that process,
and into the outer part of the upper curved line of the occipital bone.

The muscle divides the lateral surface of the neck into two triangular

spaces. On its cutaneous aspect the sterno-mastoid is covered by the com-
mon integuments, by the platysma and deep fascia, and by the external

jugular vein and the superficial branches of the cervical plexus (across the

middle). If the muscle be cut- through below and raised, it will be seen

to lie on the following parts : The clavicular origin is superficial to the

anterior scalenus and omo-hyoul muscles ; and the sternal head conceals

the depressors of the hyoid bone, and the common carotid artery witli its

vein and nerves. After the union of the heads, the muscle is placed over

the cervical plexus, and the middle scalenus and elevator of the angle of

the scapula ; and near the skull, on the digastric and splenius muscles, the

occipital artery, and part of the parotid gland. The spinal accessory per-
forates the muscular fibres about the upper third.

Action. Both muscles acting bend the head forwards ; but one muscle

turns the face to the opposite side. In conjunction with the muscles at-
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tached to the mastoid process one sterno-mastoideus will incline the head

towards the shoulder of the same side.

VIEW OF THE ANTERIOR TRIANGULAR SPACE OF THE NECK (Quain's "Arteries").

1. Sterno-mastoideus. 7 Internal jugular vein.

2. Sterno-hyoideus. 8. External jugular vein. In the Drawing
3. Anterior belly of the omo-hyoideus. from which this cut is copied the sterno-mas-

4. Thyro-hyoideus. toid is partly cut through.
6. Common carotid artery dividing.

In laborious respiration the two muscles will assist in elevating the ster-

num.
The OMO-HYOID MUSCLE crosses beneath the sterno-mastoideus, and

consists of two fleshy bellies united by a small round intermediate tendon

(tig. 14,
3
). The origin of the muscle from the scapula, and the connec-

tions of the posterior part, are to be studied in the dissection of the Back.
From the intervening tendon the anterior fleshy belly (fig. 15,

3

) is directed

upwards along the outer border of the sterno-hyoid muscle, and is inserted

into the lower part of the body of the hyoid bone, close to the great cornu.

The anterior belly is in contact with the fascia, after escaping from be-

neath the sterno-mastoid ; and rests on the sterno-thyroideus. This part
of the muscle crosses the common carotid artery and internal jugular vein

on a level with the cvicoid cartilage.
Action. The anterior belly depresses the hyoid bone

; and the posterior
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is said by Theile to make tense the deep fascia of the neck with which it

is connected.

The STERNO-HYOID MUSCLE (fig. 15,
2

) is a flat thin band nearer the

middle line than the preceding. It arises from the posterior surface of the

sternum and the cartilage of the first rib. From this spot the fibres ascend,
and are inserted into the lower border of the body of the os hyoides, inter-

nal to the preceding muscle.

One surface is in contact with the fascia, and is often marked by a ten-

dinous intersection near the clavicle. When the muscle is divided and
turned aside, the deep surface will be found to touch the sterno-thyroideus,
and the superior thyroid vessels. The muscles of opposite sides are sepa-
rated by an interval which is largest below.

Action. It draws the os hyoides downwards after swallowing ; and in

laborious respiration it will act as an elevator of the sternum.

The STERNO-THYROID MUSCLE is wider and shorter than the sterno-

hyoid, beneath which it lies. Like the other hyoid muscle, it arises from
the posterior surface of the sternum, and the cartilage of the first rib below
the former

;
and it is inserted into the oblique line on the side of the thy-

roid cartilage, where it is continuous with the thyro-hyoid muscle.

The inner border touches its fellow for about an inch, along the middle
line of the neck, whilst the outer reaches over the carotid artery. The

superficial surface is concealed by the preceding hyoid muscles ; and the

opposite surface is in contact with the lower part of the common carotid

artery, the trachea, and the larynx and thyroid body. A transverse, ten-

dinous line crosses the muscle near the sternum.

Action. Its chief use is to aid the preceding muscle in lowering rapidly
the hyoid bone after deglutition ;

but it can draw down and forwards the

thyroid cartilage, and assist in rendering tight the vocal cords.

Like the sterno-hyoid it participates in the movement of the chest in

laborious breathing.
The THYRO-HYOIDEUS (fig. 15, *) is a continuation in direction of the

last muscle. Beginning on the side of the thyroid cartilage, the fibres

ascend to the inner half of the great cornu of the os hyoides, and to the

outer part of the body of the bone.

On the muscle lies the omo-hyoideus ; and beneath it are the superior

laryngeal nerve and vessels. It is sometimes considered one of the special
muscles of the larynx.

Action. Raising the thyroid cartilage towards the os hyoides, it renders

lax the vocal cords, and assists in placing the cartilage under the tongue

preparatory to swallowing.
Directions The remaining parts included in this SECTION are the

scaleni muscles and the subclavian bloodvessels, with the cervical nerves

and the carotid bloodvessels. The student may examine them in the order

here given.
Dissection (fig. 16). Supposing the sterno-mastoid cut, the fat and

fascia are to be taken away from the lower part of the neck, so as to pre-

pare the scaleni muscles with the subclavian vessels and their branches.

By means of a little dissection the anterior scalenus muscle will be seen

ascending from the first rib to the neck, having the phrenic nerve and sub-

clavian vein in front of it, the latter crossing it near the rib.

The part of the subclavian artery on the inner side of the scalenus is

then to be cleaned, care being taken not only of its branches, but of the

branches of the sympathetic nerve which course over and along it from the
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neck to the chest. This dissection will be facilitated by the removal of a

part or the whole of the clavicle.

All the branches of the artery are in general easily found, except the

superior intercostal, which is to be sought in the thorax in front of the

neck of the first rib. On the branch (inferior thyroid) ascending to the

Fig. 16.

O

A VIEW OF THE COMMON CAROTID AND SCBCLAVIAN ARTERIES (Quain's
"
Arteries").

1. Anterior scalenus, with the phrenic nerve 7. Subclavian vein.

on it.

2. Middle scalenus.

3. Levator anguli scapulae.

4. Omohyoideus.
5. Rectus capitig anticus major.
6. Common carotid artery.

8. Suhclavian artery.

9. Digastric muscle.

10. Parotid gland.

11. Submaxillary gland.
12. Thyroid body.
13. Trapezlus muscle, reflected.

thyroid body, or near it, is the middle cervical ganglion of the sympathetic ;

and the dissector should follow downwards from it a small cardiac nerve

to the thorax. Only the origin and first part of the course of the arterial

branches can be now seen
;

their termination is met with in other stages
of this dissection, or in the dissection of other parts of the body.
Now the student should seek the small right lymphatic duct that opens

into the subclavian vein near its junction with the jugular. A notice of it

will be given with the lymphatics of the thorax.
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The outer part of the subclavian artery having been already prepared,
let the dissector remove more completely the fibrous tissue from the nerves

of the brachial plexus. From the plexus trace the small branch to the

subclavius muscle ; and the branches to the rhomboid and serratus muscles,
which pierce the middle scalenus. If it is thought necessary, the anterior

scalenus may be cut through after the artery has been studied.

Clean the cervical plexus, and seek its muscular branches, the small

twigs to join the descendens noni, and the roots of the phrenic nerve.

Lastly, let the middle scalenus muscle be defined, as it lies beneath the

cervical nerves.
'

, .

The SCALEXI muscles are usually described as three in number, and are

named from tlteir relative position, anterior, middle, and posterior ; they
extend fropi^mg first two ribs to the transverse processes of the cervical

vertebras. 1fa
The SCALEN^TANTICUS (fig. 16, ') extends from the first rib. to the

lower cervical v^v&bra^und is somewhat conical in shape. It is attached
"

by its apex to the inner tforder and the upper surface on the first rib, so as

to surround the
rougfjj!sprf^p.e

or projection on this aspect of the bone ; and

by its base it is inserttifomiQ the anterior transverse processes of four of

the cervical vertebra?, v&f-shctji, fifth, fourth, and third (fig. 45,
c
).

More deeply seated be^v nwwi above, the muscle is concealed by the

clavicle and the
subclaviuSj^H(IJ>y

the clavicular part of the sterno-mas-

toidr.the phrenic nerve lies alongTts cutaneous surface, and the subclavian

vein crosses over it near the ritTN 4^Jong the inner border is the internal

jugular vein. Beneath the scansus are the pleura, the subclavian artery,
and the nerves of the brachial pfcjxus. The insertion into the vertebra?

corresponds with the origin of thewjctus capitus anticus major muscle.

Action. The anterior of these fpt^les raises strongly the first rib, in

consequence of its forward attachmeijf: If the rib is fixed, it bends for-

ward the lower part of the neck.

The SOALEMUS MEDIUS MUSCLE (fig. 16,
2

) is larger than the anterior,

and extends farthest of all on the vertebrae. Inferiorly it is attached to a

groove on the upper surface of the first rib, extending obliquely forwards

from the tubercle to the outer border for one inch and a half. The muscle
ascends behind the spinal nerves, and is inserted into the tips of the poste-
rior transverse processes of all the cervical vertebra? (fig. 45,

D
).

In contact with the anterior surface are the subclavian artery and the

spinal nerves, together with the sterno-mastoid muscle ; whilst the poste-
rior surface touches the posterior scalenus, and the deep lateral muscles of

the back of the neck. The outer border is perforated by the nerves of the

rhomboid and serratus muscles.

Action. Usually it elevates the first rib. With the rib fixed, the cer-

vical part of the spine will be inclined laterally by one muscle.

The SCALEXUS POSTICUS (fig. 45,
F
) is considerable in size, and appears

to be but part of the preceding. It is attached below by a slip, about half

an inch wide, to the second rib, in front of the serratus posticus superior;
and it is inserted above with the scalenus medius into two or three of the

lower cervical transverse processes.
Action. It acts as an elevator of the second rib ; and its fibres having

the same direction as those of the medius, it will incline the neck in the

same way.
The SUBCLAVIAN ARTERY (fig. 16) is the first part of the large vessel

supplying the upper limb with blood, which is thus designated from its
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position beneath the clavicle. This vessel (
8

) is derived from the branch-

ing of the innominate artery behind the sterno-clavicular articulation, and
the part of it named subclavian extends as far as the lower border of the

first rib. To reach the limb the artery crosses the lower part of the neck,

taking an arched course over the bag of the pleura and the first rib, and
between the scaleni muscles. For the purpose of describing its numerous
connections the vessel may be divided into three parts : the first extending
from the sterno-clavicular articulation to the inner border of the interior

scalenus ; the second, beneath the scalenus ; and the third, from the outer

border of that muscle to the lower edge of the first rib.

First part. Internal to the anterior scalenus the artery lies deep in the

neck, and ascends slightly from its origin. Between the vessel and the

surface will be found the common integumentary coverings with the pla-

tysma and the deep fascia, the sterno-mastoid, sterno-hyoid and sterno-

thyroid muscles, and a strong -deep process of fascia from the inner border

of the scalenus muscle. This part of the subclavian lies over the longus
colli muscle, though at some distance from it, and separated from it by fat

and nerves. Below the artery is the pleura, which ascends into the arch

formed by the vessel.

Veins. The innominate vein, and the ending of the subclavian (
7

),
form

an arch below that of the artery. The large internal jugular vein crosses

the arterial trunk close to the scalenus ; and underneath this vein, with

the same direction, lies the vertebral vein. Much more superficial, and

separated from the artery by muscles, is the deep part of the anterior jugu-
lar vein.

Nerves. In front of the artery lies the pneumogastric nerve, near to the

internal jugular vein ; and inside this, the lower cardiac branch of the

same nerve trunk. Behind the subclavian artery winds the recurrent

branch of the pneumogastric ; and still deeper is the cord of the sympa-
thetic nerve with its cardiac branches, one or more of its offsets entwining
round the vessel.

Second part. Beneath the scalenus the vessel is less deep than when

placed internal to that muscle, and at this spot it rises highest above the

clavicle. The second part, like the first, is covered by the integuments,

platysma, and deep fascia ; then by the clavicular origin of the st ;rno-

mastoideus ; and lastly by the anterior scalenus. Behind the vessel is the

middle scalenus. Below the artery is the bag of the pleura, which ascends
between the scalena.

Veins. Below the level of the artery, and separated from it by the an-
terior scalenus muscle, lies the arch of the subclavian vein.

Nerves. In front of the scalenus descends the phrenic nerve. Above
the vessel, in the interval between the scalena, are placed the large cervical

nerves ; and the trunk formed by the last cervical and first dorsal is inter-

posed between the artery and the middle scalenus.

Third part. Beyond the scalenus the artery is contained in the clavicu-

lar part of the posterior triangular space (p. 64), and is nearer the surface

than in the rest of its course : this part of the vessel is inclosed in a tube
of the deep cervical fascia, which it receives as it passes from between the

scaleni. It is comparatively superficial whilst in the space before men-

tioned, for it is covered only by the integuments, the platysma, and deep
fascia ; but near its termination the vessel gets under cover of the supra-

scapular artery and vein, and the clavicle and subclavius muscle. In this



SUBCLAVIAN ARTERY. 77

part of its course the artery rests on the surface of the first rib, which is

interposed between it and the pleura.
Veins. The arch of the subclavian vein is close to the artery, not being

separated by muscle, but lies commonly at a lower level. The external

jugular vein crosses it near the scalenus muscle ; and the suprascapular
and transverse cervical branches, which enter the jugular, form sometimes

a plexus over the third part of the artery.
Nerves. The large cords of the brachial plexus are placed above and

close to the vessel ; and the small nerve of the subclavius crosses it about

the middle. Superficial to the cervical fascia lie the descending cutaneous

branches of the cervical plexus.
Peculiarities. The artery may spring as a separate trunk from the arch

of the aorta ; and in such a deviation the vessel takes a deeper place than

usual to reach the scaleni muscles. ^
It lias been before said (p. 66) that ^!esubclavian may be in front of

the scalenus or in its fibres; and that it lOf be placed one inch and a half

above the level of the clavicle. ^&*
Branches of subclavian. Usually there ^e fijjiir

chief branches on the

subclavian artery. Three branches arise from thjj first part of the arterial

trunk ; one (vertebral) ascends to the head ; anprtter (internal mammary)
descends to the chest ; and the remaining o^^(ftyroid axis) is a short

thick trunk, which furnishes branches inwards (IJ><1
wutwards to the thyroid

body and shoulder. These arise commonly ne^^li^ scalenus muscle, so

as to leave an interval at the origin free from
otfi^fs. ^ 'This interval varies

in length from half an inch to an inch in the greaKfc- number of cases ; and
its extremes range from somewhat less than halt*1in fnch to an inch and
three quarters. But in some instances the branches are scattered over the

first part of the artery (Quain).
1

\,J *^
The fourth branch (superior intercostal) arises Ojjeath the anterior

scalenus' from the second part of the artery, and
gives^jffthe deep cervical

branch ; a small spinal artery comes sometimes from tlrflLpart of the trunk.

If there is a branch present on the third part of trKSartery, it is com-

monly the posterior scapular ;
if more than one, this same branch with

the external mammary ; and if more than two, an offset belonging to the

thyroid axis will be added.

The vertebral artery is generally the first and largest branch of the sub-

clavian, and arises from the upper and posterior part. Ascending between
the contiguous borders of the scalenus and longus colli muscles, this branch
enters the aperture in the lateral mass of the sixth cervical vertebra, and
is continued upwards to the skull through the foramina in the other cervical

vertebrae. Before the artery enters its aperture it is partly concealed by
the internal jugular vein, and passes beneath the thyroid artery ;

it is ac-

companied by branches of the sympathetic nerve, and supplies small mus-
cular offsets. Its course and distribution will be given afterwards.

The vertebral vein issues with its accompanying artery, to which it is

superficial in the neck, and is directed over the subclavian artery to join
the subclavian vein ; it receives the deep cervical vein, and the branch
that accompanies the ascending cervical artery.
The internal mammary branch leaves the lower part of the subclavian

1 The student is referred for fuller information respecting the peculiarities of

the vessel, and the practical applications to be deduced from them, to the original
and valuable work on the Anatomy of the Arteries of the Hitman Body, by Richard

Quain, F.R.S.
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artery, and coursing downwards beneath the clavicle, subclavius T and the

right innominate vein, enters the thorax between the first rib and the bag
of the pleura. As the artery disappears in the chest, it is crossed (super-

ficially) by the phrenic nerve. The vessel is distributed to the walls of

the chest and abdomen ; and its anatomy will be given with the dissection

of those parts.

Thyroid axis. This is a short thick trunk (fig. 16) which arises from

the front of the artery near the anterior scalenus muscle, and soon divides

into three branches one to the thyroid body, and two to the scapula.

The suprascapular branch courses outwards across the lower part of the

neck, behind the clavicle and subclavius muscle, to the superior costa of

the scapula, and entering the supraspinal fossa is distributed on the dorsum

of that bone. The connections of this artery are more fully seen in the

dissection of the Back.

The transverse cervical branch, usually larger than the preceding, takes

a similar direction, though higher in the neck, and ends beneath the bor-

der of the trapezius muscle in the superficial cervical and posterior scapular
arteries. (" DISSECTION OF THE BACK.") In its course outwards through
the space containing the third part of the subclavian artery, this branch

crosses the anterior scalenus, the phrenic nerve, and the brachial plexus.

Some small offsets are supplied by it to the posterior triangular space of

the neck.

Though the transverse cervical artery supplies ordinarily the posterior

scapular branch, there are many bodies in which it is too small to give

origin to so large an offset. In such instances the diminished artery ends

in the trapezius muscle ; whilst the posterior scapular branch arises sepa-

rately from the third, or even the second part of the subclavian artery

(fig. 16).
The inferior thyroid branch is the largest offset of the thyroid axis.

Directed inwards with a flexuous course to the thyroid body, the branch

passes beneath the common carotid artery and the accompanying vein and

nerves, and in front of the longus colli muscle and the recurrent nerve.

At the lower part of the thyroid body it divides into branches which ramify
in the under surface, and communicate with the superior thyroid, and its

fellow, forming a very free anastomosis between those vessels.

Near the larynx a laryngeal branch is distributed to that tube, and other

offsets are furnished to the trachea.

The ascending cervical branch of the thyroid is directed upwards be-

tween the scalenus and rectus capitis anticus major, and ends in branches

to those muscles and the posterior triangle of the neck. Some small spinal
offsets are conveyed along the spinal nerves to the cord and its membranes.
The veins corresponding with the branches of the thyroid axis have the

following destination : those with the suprascapular and transverse cervical

arteries open into the external jugular vein. But the inferior thyroid vein

begins in the thyroid body, and descends in front of the trachea, beneath

the muscles covering this tube, to the innominate vein.

The superior intercostal artery arises from the posterior part of the sub-

clavian, and bends downwards over the neck of the first rib : its distribu-

tion to the first two intercostal spaces will be seen in the thorax.

Arising in common with this branch is the deep cervical artery (art. pro-
funda cervicis). Analogous to the dorsal branch of an intercostal artery

(Quain), it passes backwards between the transverse process of the last

cervical vertebra and the first rib, lying internal to or beneath the two
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hinder scaletii muscles and the fleshy slips continued upwards from the

erector spinae, to end beneath the complexus muscle at the posterior part of

the neck.

A spinal branch (Quain) is frequently given from the second part of the

artery ;
its offsets are continued into the spinal canal through the inter-

vertebral forami na.

The SUBCLAVIAN VEIN has not the same limits as the companion artery,

reaching only from the lower edge of the first rib to the inner border of the

anterior scalenus. It is a continuation of the axillary vein, and ends by
joining the internal jugular in the innominate trunk. Its course is arched

below the level of the artery, from which it is separated by the scalenus.

The anterior and external jugular join the subclavian vein outside the

scalenus, and the vertebral vein enters it inside that muscle. Into the

angle of union of the subclavian and jugular veins the right lymphatic duct

opens (fig. 27,
9
) ; and at the like spot, on the left side, the large lymphatic

or thoracic duct ends (fig. 27,
8
). The highest pair of valves in the sub-

clavian trunk is placed outside the opening of the external jugular vein. 1

It should be borne in mind that not unfrequently the vein is as high in

the neck as the third part of its companion artery ; and that the vein has

been seen twice with the artery beneath the anterior scalenus.

The ANTERIOR PRIMARY BRANCHES OF THE CERVICAL NERVES Spring
from the common trunks in the intervertebral foramina, and appear on the

side of the neck between the intertransverse muscles. These nerves are

eight in number, and are equally divided between the cervical and the

brachial plexus; the highest four being combined in the former, and the

remaining nerves in the latter plexus. The nerves receive offsets of com-
munication from the sympathetic at their beginning, and intermix by means
of numerous branches near the spine.
To this general statement some addition is needed for the first two nerves

;

and their peculiarities will be noticed in SECTION 18.

BRACHIAL PLEXUS. The four lower cervical nerves and part of the first

intercostal are blended in this plexus; and a fasciculus is added to them
from the lowest nerve entering the cervical plexus. Thus formed, the plexus
reaches from the neck to the axilla, where it ends in nerves for the upper
limb. Only the part of it above the clavicle can now be seen. In the

neck the nerves have but little of a plexiform disposition: they lie at first

between the scaleni muscles, opposite the four lower cervical vertebras, and
have the following arrangement :

The fifth and sixth nerves unite near the vertebrae ; the seventh remains
distinct as far as the outer border of the middle scalenus ; and the last cer-

vical and the piece of the first intercostal are blended in one trunk beneath
the anterior scalenus ; so that they make at first three cords. Near the

attachment of the middle scalenus to the rib, the seventh nerve throws
itself into the trunk of the united fifth and sixth, and then there result two
cords to the plexus: the one (upper) formed by the fifth, sixth, and sev-

enth cervical nerves ; and the other (lower) by the eighth cervical and the

first intercostal nerve. These two trunks accompany the subclavian artery,

lying to its acromial side, and are continued to the axilla where they are

more intimately blended.

Branches, The branches of the plexus may be classed into those above

1 See a paper on the Valves in the Veins of the Neck in the Edin. Med. Journal,
of Nov., 1856, by Dr. Struthers.



80 DISSECTION OF THE NECK.

the clavicle, and those below that bone. The highest set end mostly in

muscles of the lower part of the neck and of the scapula ; whilst the other

set consist of the terminal branches, and are furnished to the upper limb,

with which they will be referred to.

BRANCHES ABOVE THE CLAVICE. The branch of the subclavius mus-

cle is a slender twig, which arises from the trunk formed by the fifth and

sixth nerves, and is directed downwards over the subclavian artery to the

under surface of the muscle ;
it is often united with the phrenic nerve at

the lower part of the neck.

The branch of the rhomboid muscles springs from the fifth nerve in the

substance of the middle scalenus, and perforates the fibres of that muscle ;

it is directed backwards beneath the levator anguli scapulae to its destina-

tion. Branches are given usually from this nerve to the levator anguli

scapulae.
The nerve of the serratus (posterior thoracic nerve) is contained in the

scalenus, like the preceding, and arises from the fifth and sixth nerves

near the intervertrebral foramina. Piercing the fibres of the scalenus

lower than the preceding branch, the nerve is continued behind the brachial

plexus, and enters the serratus magnus muscle on the axillary surface.

Branches of the scaleni and longus colii muscles. These small twigs
are seen when the anterior scalenus is divided; they arise from the begin-

ning of the trunks of the nerves.

The suprascapular nerve is larger than either of the others. It arises

near the subclavian branch from the cord of the plexus formed by the fifth

and sixth nerves. Its destination is to the muscles on the dorsum of the

scapula, and it will be dissected with the arm.

Occasionally an offset from the fifth cervical trunk joins the phrenic
nerve on the anterior scalenus muscle.

The CERVICAL PLEXUS is formed by the first four cervical nerves.

Situate at the upper part of the neck, it lies beneath the sterno-mastoid

muscle, and on the middle scalenus and the levator anguli scapulae. It

differs much from the brachial plexus, for it resembles a network more
than a bundle of large cords. The following is the general arrangement of

the nerves in the plexus : Each nerve, except the first, divides into an

ascending and a descending branch, and these unite with similar parts of

the contiguous nerves, so as to give rise to a series of arches. From these

loops or arches the different branches arise :

The branches are superficial and deep. The superficial set has been
described with the triangular space of the neck, as consisting of ascending
and descending (p. 66). The ascending branches may be now seen to

spring from the union of the second and third nerves ; and the descending,
to take origin from the loop between the third and fourth nerves. The
deep set of branches remains to be examined : they are muscular and com-

municating, and may be arranged into an internal and an external series.

INTERNAL SERIES The phrenic or muscular nerve of the diaphragm
(fig. 16) is derived from the fourth, or third and fourth nerves of the

plexus ; and it may be joined by a fasciculus from the fifth cervical nerve.

Descending obliquely on the surface of the anterior scalenus from the outer

to the inner edge, it enters the chest in front of the internal mammary
artery, but behind the subclavian vein, and traverses that cavity to reach

the diaphragm. At the lower part of the neck the phrenic nerve is joined

by a filament of the sympathetic, and sometimes by an offset of the nerve

of the subclavius muscle.
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On the left side the nerve crosses over the first part of the subclavian

artery.
The branches communicating with the descendens noni are two in num-

ber. One arises from the second, and the other from the third cervical

nerve ; they are directed inwards over the internal jugular vein, and com-
municate in front of the carotid sheath with the descending muscular

branch (descendens noni) of the hypoglossal nerve. Sometimes these

nerves pass under the jugular vein.

Muscular branches are furnished to the anterior recti muscles ; they
arise from the loop between the first two nerves, and from the trunks of

the other nerves close to the intervertebral foramina.

Some connecting branches pass from the loop between the first two

nerves, and unite with the sympathetic and some cranial nerves near the

base of the skull: these will be afterwards described.

EXTERNAL OR POSTERIOR SERIES. Muscular branches are given
from the second nerve to the sterno-mastoideus ; from the third nerve to

the levator anguli scapulae ;
and from the third and fourth nerves to the

trapezius. Further, some small branches supply the substance of the mid-

dle scalenus.

Connecting branches with the spinal accessory nerve exist in three

places. First, in the sterno-mastoid muscle; next, in the posterior trian-

gular space ; and lastly, beneath the trapezius. The union with the branches

distributed to the trapezius has the appearance of a plexus.
The COMMON CAROTID ARTERY is the leading vessel for the supply of

blood to the neck and head (fig. 16, '). The origin of the vessel differs on

opposite sides of the body, beginning at the lower part of the neck on the

right, and in the thorax on the left side.

The right vessel commences opposite the sterno-clavicular articulation

in the bifurcation of the innominate artery, and ends at the upper border

of the thyroid cartilage by dividing into the external and internal carotid.

The course of the artery is along the side of the trachea and larynx, gradu-

ally diverging from the vessel on the opposite side in consequence of the

increasing size of the larynx; and its position will be marked by a line

from the sterno-clavicular articulation to a point midway between the

angle of the jaw and the mastoid process.
Contained in a sheath of cervical fascia with the internal jugular vein

and the pneumo-gastric nerve, the carotid artery has the following connec-

tions with the surrounding parts: As high as the cricoid cartilage the

vessel is deeply placed, and is concealed by the common coverings of the

skin, platysma, and fasciae, and by the muscles at the lower part of the

neck, viz., sterno-mastoid (sternal origin), sterno-hyoid, omo-hyoid, and

sterno-thyroid. But above the circoid cartilage to its termination the

artery is less deep, being covered only by the sterno-mastoid with the

common investments of the part. The vessel rests mostly on the longus
colli muscle, but close to its ending on the rectus capitis anticus major.
To the inner side of the carotid lie the trachea and larynx, the ojsophagus
and pharynx, and the thyroid body, the last overhanging the vessel by the

side of the larynx. Along the outer side of the carotid sheath is a chain

of lymphatic glands.
Veins. The large internal jugular lies on the outer side and close to the

carotid at the upper end, but separated from it below by an interval of

about half an inch : on the left side the vein is over the artery below, as

will be afterwards seen. One or two upper thyroid veins and their branches

6



82 DISSECTION OF THE NECK.

cross the upper part of the arterial trunk ; and opposite the thyroid body
another small vein (middle (thyroid) is directed back over the vessel.

Near the clavicle the anterior jugular vein passes out under the sterno-

mastoid : it is superficial to the artery, and separated from it by the sterno-

hyoid and thyroid muscles.

Arteries. Offsets of the upper thyroid artery descend over the top of

the sheath ; and the inferior thyroid crosses under it below the level of the

cricoid cartilage.
Nerves. The descendens noni lies in front of the sheath, crossing from

the outer to the inner side, and is joined there by the cervical nerves. The

pueumogastric lies within the sheath, behind and between the artery and

the vein. The sympathetic cord and branches rest on the spine behind

the sheath. All the nerves above mentioned have a longitudinal direction;

but the inferior laryngeal or recurrent crosses obliquely inwards behind

the sheath towards the lower end of the artery.
Branches of carotid. As a rule, the common carotid artery does not

furnish any collateral branch, though it is very common for the superior

thyroid to spring from its upper.end. At the terminal bifurcation into the

two carotids the artery is slightly bulged.
The INTERNAL JUGULAR VEIN extends upwards to the base of the skull,

but only the part of it that accompanies the common carotid is now seen.

Placed behind or external to its artery, the vein ends below by uniting
with the subclavian in the innominate vein. Its proximity to the carotid

is not equally close throughout, for at the lower part of the neck the vein

inclines backwards, leaving a space between it and the artery, in which
the vagus nerve is seen about midway between the two. Sometimes the

vein is superficial to the carotid, as on the left side.

The lower part of the vein is marked by a dilatation or sinus. Near
its ending it becomes contracted, and is provided with a pair of valves

(Struthers).
In this part of its course the vein receives the superior and middle thy-

roid branches.

Peculiarities of the carotid. The origin of the artery on the right side

may be above or below the point stated. Mention has been made of the

difference in the place of bifurcation, and of the fact that the common
carotid may not be divided into two (p. 70). Instead of one, there may
be two trunks issuing from beneath the hyoid muscles.

Dissection. The dissector may next trace out completely the trunk of

the external carotid (fig. 17), and follow its branches until they disappear
beneath different parts. Afterwards he may separate from one another
the digastric and stylo-hyoid muscles, which cross the carotid ; and may
define their origin and insertion.

The DIGASTRIC MUSCLE (fig. 15 9
) consists of two fleshy bellies, united

by an intervening tendon, whence its name. The posterior, the larger of

the two, arises from the groove beneath the mastoid process ;
whilst the

anterior belly is fixed on the side of the symphysis of the lower jaw.
From these attachments the fibres are directed to the intervening tendon,
which is surrounded by fibres of the stylo-hyoideus,' and is united to its

fellow, and 'to the body and part of the great cornu of the os hyoides by an

aponeurotic expansion.
The arch formed by the digastric is superficial, except at the outer end,

where it is beneath the sterno-mastoid and splenius muscles. The poste-
rior belly covers the carotid vessels and the accompanying veins and
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nerves ; and is placed across the anterior triangular space of the neck in

the position of a line from the mastoid process to a little above the hyoid
bone : along its lower border lie the occipital artery and the hypoglossal
nerve ; the former passing backwards, the latter forwards. The anterior

belly rests on the mylo-hyoid muscle.

The muscle forms the lower boundary of a space between the jaw and
the base of the skull, which is subdivided into two by the stylo-maxillary

ligament. In the posterior portion are contained the parotid gland (
10

),

and the vessels and nerves in connection with it (p. 41) ; in the anterior,

are the submaxillary gland ("), with the facial and submental vessels, and

deeper still, the muscles between the chin and the hyoid bone.

Action. The lower jaw being movable, the muscle depresses that bone

and opens the mouth. If the jaw is fixed, the two bellies acting will ele-

vate the hyoid bone.

It is supposed that the posterior belly may assist in moving back the

head when the jaw is fixed.

The STYLO-HYOID MUSCLE is thin and slender, and has the same posi-
tion as the posterior belly of the digastric. It arises from the outer sur-

face of the styloid process, near the base, and is inserted into the body of

the os hyoides.
The muscle has the same connections as the posterior belly of the digas-

tric ; and its fleshy fibres are usually perforated by the tendon of that

muscle. In some bodies the stylo-hyoideus is absent.

Action. This muscle elevates the os hyoides preparatory to swallowing,
and checks, with the posterior belfy of the digastric, the too forward move-
ment of that bone by the other elevators.

The HYPOGLOSSAL NERVE (ninth cranial) appears in the anterior tri-

angle at the lower edge of the digastric muscle, where it hooks round the

occipital artery; it is then directed forwards to the tongue below that

muscle, and disappears in front beneath the mylo-liyoideus. In this course

the nerve passes over the two carotids ; and near the cornu of the os

hyoides it crosses also the lingual artery, so as to become higher than the

vessel. From this part arise the descendens noni branch, and a small

muscular offset to the thryo-hyoideus.
The descending branch (ram. descend, noni) leaves the trunk of the

hypoglossal on the outer side of the carotid artery, and descends on the

front of (sometimes in) the sheath of the vessel to about the middle of the

neck, where it is joined by the communicating branches of the cervical

nerves. After the union of the spinal nerves, offsets are supplied to the

depressor muscles o 1
'

the os hyoides, viz., omo-hyoid (both bellies), sterno-

hyoid, and sterno-thyroid : sometimes another offset is continued to the

thorax, where it joins the phrenic and cardiac nerves.

The connection between the descendens noni and the spinal nerves is

formed by two or more cross filaments, so as to construct an arch with the

concavity up\vards ; and an interchange of fibrils between the two nerves

is supposed to take place.
The EXTERNAL CAROTID ARTERY (fig. 17, d) springs from the bifurca-

tion of the common carotid at the upper border of the thyroid cartilage,
and furnishes branches to the neck, the face, and the outer parts of the

head.

From the place of origin it ascends in front of the mastoid process, and
ends near the condyle of the jaw in the internal maxillary and temporal
branches. The artery lies at first to the inner side of the internal carotid, but



84 DISSECTION OF THE NECK.

it afterwards becomes superficial to that vessel ; and its direction is some-

what arched forwards, though the position would be marked sufficiently

by a line from the front of the meatus of the ear to the cricoid cartilage.

At first the external carotid is overlaid by the sterno-mastoideus, and

by the common coverings of the anterior triangular space, viz., the skin,

and the superficial and deep fascia with the platysma. But above the

EXTERNAL CAROTID AND ITS SUPERFICIAL BRANCHES ("Anatomy of the Arteries," Quain).

a. Common carotid.

b. Internal jugular vein.

c. Internal carotid.

d External carotid.

e. Upper thyroid branch.

/. Lingual.

ff. Facial.

h. Internal maxillary.
i. Superficial temporal.

m. Supra-orbital.

a. External nasal.

o. Angular branch of facial.

p. Lateral nasal.

r. Superior coronary.

s. Inferior coronary.

t. Inferior labial.

u. Submental artery.

level of a line from the mastoid process to the hyoid bone, the artery is

crossed by the digastric and stylo-hyoid muscles, and still higher the parotid

gland conceals it. At its beginning the artery rests against the pharynx ;

but above the angle of the jaw it is placed over the styloid process and

stylo-pharyngeus muscle, which separates it from the internal carotid. To
the inner side of the vessel at first is the pharynx ; and still higher, are

the ramus of the jaw and the stylo-maxillary ligament.



EXTERNAL CAROTID ARTERY. 85

Veins. There is not any companion vein with the external carotid as

with most arteries ; but sometimes a vein, formed by the union of the tem-

poral and internal maxillary branches (p. 42), will accompany it. Near
the beginning it is crossed by the facial and lingual branches joining the

internal jugular vein
;
and near the ending the external jugular vein lies

over it.

Nerves are directed from behind forwards over and under the artery.
At the lower border of the digastric muscle the hypoglossal lies over the

vessel, and near the ending the ramifications of the facial nerve are super-
ficial to it. Three nerves lie beneath it : beginning below, the small ex-

ternal laryngeal ; a little higher, the superior laryngeal ; and near the base

of the jaw, the glosso-pharyngeal.
The branches of the external carotid are numerous, and are classed into

an anterior, posterior, and ascending set. The anterior set comprise
branches to the thyroid body, the tongue, and the face, viz., superior thy-
roid, lingual, and facial arteries. In the posterior set are the occipital
and posterior auricular branches. And the ascending set include the as-

cending pharyngeal, temporal, and internal maxillary arteries. Besides

these, the carotid gives other branches to the sterno-mastoid muscle and
the parotid gland.
The origin of the branches of the carotid may be altered by their closer

aggregation on the trunk. The usual number may be diminished by two
or more uniting into one ; or the number may be increased by some of the

secondary offsets being transferred to the parent trunk.

Directions. All the branches, except the ascending pharyngeal, lingual,
and internal maxillary, may be now examined ; but those three will be

described afterwards with the regions they occupy.
The superior thyroid artery (e) arises near the cornu of the os hyoides,

and passes beneath the omo-hyoid, sterno-hyoid, and sterno-thyroid mus-
cles to the thyroid body, to which it is distributed on the anterior aspect.
This artery is superficial in the anterior triangle, and furnishes offsets to

the lowest constrictor and the muscle beneath which it lies, in addition to

the following named branches :

a. The hyoid branch is very inconsiderable in size, and runs inwards
below the hyoid bone : it supplies the muscles attached to that bone, and
anastomoses with the vessel of the opposite side.

b. A branch for the sterno-mastoid muscle lies in front of the sheath of

the common carotid artery, and is distributed chiefly to the muscle from
which it takes its name.

c. The laryngeal branch pierces the membrane between the hyoid bone
and the thyroid cartilage, with the superior laryngeal nerve, and ends in

the interior of the larynx.
d. A small crico-thyroid branch is placed on the membrane between the

cricoid and the thyroid cartilage, and communicates with the corresponding

artery of the opposite side, forming an arch.

The superior thyroid vein commences in the larynx and the thyroid

body, and crosses the end of the common carotid artery to open into the

internal jugular vein.

The facial artery (<?) arises above the lingual, and is directed upwards
over the lower jaw to the face. In the neck the artery passes beneath the

digastric and stylo-hyoid muscles, and is afterwards lodged on the sub-

maxillary gland, on which it makes a sigmoid turn. Its anatomy in the
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face has been examined (p. 40). From the cervical part branches are

given to the pharynx, and to the structures below the jaw, viz. :

a. The inferior palatine branch ascends to the pharynx beneath the

jaw, passing between the stylo-glossus and stylo-pharyngeus muscles, and

is distributed to the soft palate, after furnishing a branch to the tonsil.

This branch frequently arises from the ascending pharyngeal artery.
b. The tonsillar branch is smaller than the preceding, and passes be-

tween the internal pterygoid and stylo-glossus muscles. Opposite the ton-

sil it perforates the constrictor muscle, and ends in offsets to that body.
c. Glandular branches are supplied to the submaxillary gland from the

part of the artery in contact with it.

d. The submental branch arises near the inferior maxilla, and courses

forwards on the mylo-hyoideus to the anterior belly of the digastric muscle,
where it ends in offsets : some of these turn over the jaw to the chin and
lower lip ; and the rest supply the muscles between the jaw and the hyoid
bone one or two perforating the mylo-hyoideus and anastomosing with

the sublingual artery.
The facial vein (p. 40) joins the internal jugular. In the cervical part

of its course it receives branches corresponding with the offsets of the

artery. It often throws itself into the temporo-maxillary trunk.

The occipital artery is of considerable size, and is destined for the back
of the head. It arises from the carotid opposite the facial branch, near

the lower border of the digastric muscle, and ascends to the inner part of

the mastoid process of the temporal bone. Next it turns horizontally
backwards on the occipital bone, passing above the transverse process of

the atlas ; and finally becomes cutaneous near the middle line (p. 21). In
the neck this artery passes beneath the digastric muscle and a part of the

parotid gland ; and crosses over the internal carotid artery, the jugular
vein, and the spinal accessory and hypoglossal nerves.

The only offset from the artery in the front of the neck is a small poste-
rior meningeal branch: this ascends along the internal jugular vein, and
enters the skull by the foramen jugulare (p. 30). The branches at the

back of the neck will be afterwards seen.

The occipital vein begins at the back of the head (p. 21), and has the

same course as the artery ;
it communicates with the lateral sinus through

the mastoid foramen, also with the diploic veins, and coalesces with the in-

ternal (sometimes the external) jugular vein.

The posterior auricular artery is smaller than the preceding branch,
and takes origin above the digastric muscle. Between the ear and the

mastoid process, it divides into two branches for the ear and occiput (p. 21).
A small branch, stylo-mastoid enters the foramen of the same name,

and supplies the tympanum of the ear.

The vein with the artery receives a stylo mastoid branch, and terminates

in the trunk formed by the temporal and internal maxillary veins.

The temporal artery (i) is in direction the continuation of the external

carotid trunk, and is one of the terminal branches of that artery. As-

cending under the parotid gland it divides on the temporal fascia into an-
terior and posterior branches, about two inches above the zygoma ; these

are distributed to the front and side of the head (p. 21). The trunk of the

artery gives offsets to the surrounding parts, viz. : %
a. Parotid branches are furnished to the gland of the same name.

Articular twigs are supplied to the articulation of the lower jaw ; and
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other muscular branches enter the masseter. Some anterior auricular

offsets are distributed to the pinna and meatus of the external ear.

b. The transverse facial branch quits the temporal artery opposite the

condyle of the jaw, and is directed forwards over the masseter muscle

(p. 41) ;
on the side of the face it supplies the muscles and integuments,

and anastomoses with the facial artery.
c. The middle temporal branch arises just above the zygoma, and pierces

the temporal aponeurosis to enter the substance of the temporal muscle : it

anastomoses with branches of the internal maxillary artery.
d. A small branch of the temporal artery is likewise found between the

layers of the temporal fascia ; this anastomoses with an offset of the lachry-
mal.

The temporal vein commences on the side of the head (p. 21) and is con-

tiguous to its compaiiion artery. Near the zygoma it is joined by the

middle temporal vein ; next it receives branches which are companions of

the offsets of the artery ; and it ends by uniting with the internal maxil-

lary vein.

Directions. The lower part of the neck will not be used again for some

days, so that the dissector may stitch together the flaps of skin, when he

has applied salt to preserve it.

SECTION VI.

PTERYGO-MAXILLARY REGION.

IN this region are included the muscles superficial to and beneath the

ramus of the lower jaw, together with the articulation of that bone. In

contact with the muscles (pterygoid) beneath the jaw, are the internal

maxillary bloodvessels, and the inferior maxillary trunk of the fifth nerve.

Dissection. The masseter muscle, which is superficial to the bones, has

been partly laid bare in the dissection of the facial nerve. To see it more

fully the branches of the facial nerve, and the transverse facial artery should

be cut through, and turned backwards off the face. A little cleaning will

suffice to define the origin and insertion of the muscle.

Should there be any tow or cotton wool in the mouth let it be removed.
The MASSKTEU (fig. 6,

10

) is partly aponeurotic at the upper attachment.
It arises from all the lower border of the zygomatic arch, extending for-

wards to the upper jaw ; and from the inner surface of the arch by fine

fleshy fibres. Most of the fibres are inclined down and somewhat back,
and are inserted into the outer surface of the coronoid process, ramus, and

angle of the lower jaw ; but a few are fixed into the contiguous part of

the body of the bone as far as the second molar tooth. Some of the

hinder and deeper fibres are inclined downwards and forwards across the

others.

The lower part of the masseter is subcutaneous, but the upper is partly
concealed by the parotid gland (socia parotidis), and is crossed by Sten-

son's duct, and by the transverse facial vessels and the facial nerve. The
anterior border projects over the buccinator muscle, and a quantity of fat

resembling that in the orbit is found beneath it. The muscle covers the
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ramus of the jaw, and the masseteric branches of nerve and artery enter-

ing it at the under surface.

Action. It raises the lower jaw with the internal pterygoid in the mas-

tication of the food.

Dissection. To lay bare the temporal muscle to its insertion, the follow-

ing dissection may be made : The temporal fascia is to be detached from

the upper border of the zygomatic arch, and to be removed from the sur-

face of the muscle. Next, the arch of the zygoma is to be sawn through
in' front and behind, so as to include all its length ; and is to be thrown

down (without being cut off) with the masseter muscle still attached to it,

by Separating the fibres of that muscle from the ramus of the jaw. In

detaching the masseter muscle, its nerve and artery, which pass through
the sigmoid notch, will be found.

The surface of the temporal muscle may be then cleaned ; and to ex-

pose its. insertion and deep origin, let the coronoid process be sawn off by
a cut passing from the centre of the sigmoid notch nearly to the last molar

toot-L, so. as to include the whole insertion of the muscle. Before sawing
the bone let the student find and separate from the muscle the buccal ves-

sels and nerve issuing from beneath it. Lastly, the coronoid process should

be raised and the fat removed, in order that the lower fibres of the tem-

poral muscle, and their contiguity to the external pterygoid close below

them, may be observed.

The temporal muscle (fig. 18, *) takes its origin from the whole of the

temporal fossa (p. 20), reaching up to the semicircular line on the side of the

skull, and downwards to the crest on the outer aspect of the great wing of

the sphenoid bone. From this extensive attachment, as well as from the

fascia over it, the fibres converge to a superficial tendon, which is inserted

into the inner surface of the coronoid process, as well as into a groove on
the same process which reaches from the apex to near the last molar tooth.

Behind the posterior border of the tendon are the masseteric vessels and

nerve, and in front of it the buccal vessels and nerve : the last nerve per-
forates occasionally some of the fibres of the muscle.

Action. All the fibres contracting the muscle will raise the mandible
and press it forcibly against the upper jaw ; but the hinder fibres may re-

tract the lower jaw after it has been moved forwards by the external ptery-

goid.
Dissection. For the display of the pterygoid muscles (fig. 18), it will

be necessary to remove a piece of the ramus of the jaw. But the greater

part of the temporal muscle is to be first detached from the subjacent bone
with the handle of the scalpel, and the deep temporal vessels and nerves
are to be sought in its fibres.

A piece of the ramus is next to be taken away by sawing across the

bone close to the condyle, and again close above the dental foramen ; and
to make the dental vessels and nerve in contact with its inner surface

secure from injury, the handle of the scalpel may be inserted between them
and the bone, and carried downwards to their entrance into the foramen.
The masseteric artery and nerve are liable to be cut in sawing the bone ;

should these be divided, turn them upwards for the present, and afterwards
tie together the ends.

After the loose piece of bone has been removed, and the subjacent parts
freed from much fat, the pterygoid muscles will appear, the external

(
2

)

being directed outwards to the condyle of the jaw, and the internal (

3

),

which is parallel in direction to the masseter, being inclined to the angle
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of the jaw. In removing the fatty tissue, the student must be careful not

to take away the thin lateral ligament, which lies on the internal pterygoid
muscle beneath the ramus.

Position of vessels. Crossing inwards over the external pterygoid

muscle, is the internal maxillary artery, which distributes offsets upwards

SUPERFICIAL VIEW OF THE PTERYGOID REGION (Quain's "Arteries").

1. Temporal muscle. 6. Common carotid dividing into external and
2. External pterygoid. internal trunks.

3. Internal pterygoid. 8. Internal maxillary artery (beneath the

4. Buccinator. pterygoid instead of over it) and its

5. Digastric and stylo-hyoid muscles cut and branches.

thrown back. The nerves are omitted in this woodcut.

and downwards: sometimes the artery will be placed beneath the muscle.

The veins with the artery are large and plexiform: and may be taken

away.
Position of nerves. Most of the branches of the inferior maxillary

nerve appear in this dissection. Thus, issuing from beneath the lower

border of the external pterygoid are the large dental and gustatory nerves,
the latter being the more internal of the two; and coming out behind the

joint of the jaw is the auriculo-temporal nerve. Appearing between the

upper border of the muscle and the cranium, are the small masseteric and

deep temporal nerves. The buccal branch of the nerve perforates the fibres

of the same muscle near the inner attachment. Branches of the above-

mentioned artery accompany the nerves. Coursing along the posterior

part of the upper jaw, is the small posterior dental nerve with an artery.
Between the jaws is the whitish narrow band of the pterygo-maxillary

ligament, to which the buccinator and superior constrictor muscles are

connected.

The EXTERNAL PTERYGOID MUSCLE (fig. 18,
2

) extends almost horizon-

tally from the zygomatic fossa to the neck of the lower jaw. Its origin is
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from the outer surface of the great wing of the sphenoid bone below the

crest, and from the outer surface of the external pterygoid plate. The
fibres are directed outwards and somewhat backwards, those attached to

the upper margin of the spheno-maxillary fissure forming at first a separate

bundle, and are inserted into the hollow in front of the neck of the lower

jaw bone, and into the interarticular fibro-cartilage of the joint.

Externally the pterygoid is concealed by the temporal muscle and the

lower jaw, and the internal maxillary artery lies on it. By the deep sur-

face it is in contact with the inferior maxillary nerve, with a plexus of

veins, and with the internal lateral ligament of the joint of the jaw. The

parts in contact with the borders of the muscle have been enumerated
before.

Sometimes the slip of the muscle, which is attached to the margin of the

spheno-maxillary fissure and the root of the external pterygoid plate, is

described as a separate head with an insertion into the interarticular car-

tilage.

Action. If both muscles act the jaw is moved forwards, so that the

lower dental arch is placed in front of the upper, and the grinding teeth

are rubbed together in an antero-posterior direction. In order that the

lower front teeth may be able to pass the others the jaw is depressed.
One muscle contracting (say the right), the condyle of the same side is

drawn inwards and forwards, and the grinding teeth of the lower jaw are

moved horizontally to the left across those of the upper. By the alternate

action of the two muscles the trituration of the food is effected.

The INTERNAL PTEKYGOiD MUSCLE (tig. 18,
3

) is nearly parallel to the

ramus of the jaw, and its fibres are longer than those of the preceding
muscle. Arising in the pterygoid fossa, and chiefiy from the inner sur-

face of the external pterygoid plate, the muscle is further attached below,
outside the fossa, to the outer surface of the tuberosity of the palate bone,
and to the tuberosity of the upper jaw bone. The fibres descend to be

inserted into the angle, and into the inner surface of the ramus of the jaw
as high as the inferior dental foramen.

On the muscle are placed the dental and gustatory nerves, the dental

artery, and the internal lateral ligament of the jaw. The deep surface is

in relation below with the superior constrictor, and at its origin with the

tensor palati muscle.

Action. From the direction and attachment of the fibres the muscle
will unite with the masseter in elevating the jaw.

Directions. Before proceeding further in the dissection, the student

may learn the anatomy of the articulation of the lower jaw.
TEMPORO-MAXILLARY ARTICULATION. In this articulation are com-

bined the condyle of the jaw and the antei-ior part of the glenoid fossa of

the temporal bone
; but the osseous surfaces are not in contact, for a piece

of fibro-cartilage with two synovial sacs is interposed between them. The
bones are retained in apposition mostly by the strong muscles of the lower

jaw ; but the following ligaments serve to unite them.

Capsule. This is a thin fibrous tube inclosing the bones, and is wider
above than below. By the upper end it is fixed around the articular

surface of the temporal bone in front of the Glaserian fissure ; and it is in-

serted below around the condyle of the lower jaw. The space in the

interior is divided into two, upper and lower, by a piece of h'bro-cartilago,
which is united to the capsule by its circumference.

The external lateral is a short ligamentous band, being but a part of the
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capsule, which is attached above to the tubercle at the root of the zygoma,
and below to the outer side of the neck of the inferior maxilla.

The internal lateral ligament (h'g. 19, *)
is a long, thin, membranous

band, which is not in contact with the joint. Superiorly it is connected

to a projection inside the glenoid fossa, which consists of the spinous pro-
cess of the sphenoid and the vaginal process of the temporal bone ; and

interiorly it is inserted into. the orifice of the dental canal in the lower jaw.
The ligament lies between the jaw and the internal pterygoid ; and its

origin is concealed by the external pterygoid muscle. Between the liga-
ment and the jaw the internal maxillary artery intervenes.

Fit Fig. 20.

LIGAMENTS OP THE JAW AN INNER VIEW

(Bourgery and Jacob).

1. Internal lateral ligament.

2 Stylo-maxillary.

3. Stylo-inaxillary ligament.

A VIEW OF THE INTERIOR OP THE COMPOUND
TEMPORO-MAXILLARY JOINT (Bourgery and

Jacob).

4. Interarticular fibro-cartilage the dark inter-

vals above and below are the hollows con-

taining the synovia] membranes.

Dissection. After the external lateral ligament and the capsule of the

joint have been examined, an interarticular fibro-cartilage, with a hollow

above and below it, will be exposed by taking away the capsule on the

outer side (fig. 20).
The interarticular fibro-cartilage (fig. 20, *)

is adapted to the surfaces

of the bones. It is elongated transversely, is thinner in the centre than at

the margins, and an aperture is sometimes present in the middle. The

upper surface fits into the glenoid fossa, being concavo-convex from before

backwards, and the lower is moulded on the convexity of the condyle of

the jaw. By the circumference it is connected with the capsule and the

external lateral ligament ; and in front the external pterygoid muscle is

attached to it.

This interarticular pad allows greater freedom of movement in the joint
without dislocation ; diminishes the injurious effect of pressure ;

and dead-

ens the sound of the jaw striking the skull.

Two synovial membranes are present in the articulation one above,
and one below the fibro-cartilage. The lower one is the smaller of the two.

Another structure the stylo-maxillary ligament (fig. 20,
3

)
is described

as a uniting band to this articulation. It is a process of the deep cervical

fascia, which extends from the styloid process to the hinder part of the

ramus of the jaw : it gives attachment to the stylo-glossus muscle, ami

separates the parotid and submaxillary glands. i
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Articular surfaces of the bones. The lower jaw possesses a thin narrow

conclyle, which is elongated transversely, and directed backwards and

inwards.

On the temporal bone is a narrow deep articular hollow (glenoid fossa),

which is lengthened from without in, and is placed in front of the Glaserian

fissure. In front of this is a prominence of bone (transverse root of the

zygomatic process), which is convex from before back and rather hollowed

from side to side.

Movements of the joint. This condyloid articulation is provided with

an up and down, a to and fro, and a lateral movement.
In depressing the jaw, as in opening the mouth, the articular condyle

moves forwards till it is placed under the convexity at the fore part of the

articular hollow, but the interposed concave fibre-cartilage gives security
to the joint. Even with this provision, a slight degree more of sudden

motion throws the condyle off the prominence of the temporal bone into

the zygomatic fossa, and gives rise to dislocation.

In this movement the fore and lateral parts of the capsule are made

tight ; and the fibre-cartilage is drawn forwards with the condyle by the

external pterygoid muscle.

When the jaw is elevated and the mouth closed, the condyle and the

fibro- cartilage glide back into the glenoid fossa. In this position the jaw
is placed in the state of greatest security against dislocation.

The ligaments and the surrounding muscles, which were stretched in

the previous movement, are then set at rest.

During the horizontal motion forwards and backwards the condyle is

moved successively to the front and back of the temporal articular surface
;

and the lower jaw is slightly depressed, in order that the fore teeth in the

upper dental arch should not impede those of the lower.

By turns the front and back of the capsule will be stretched ; and the

fibre-cartilage always follows the condyle of the jaw, even in dislocation.

Too great motion forwards will be prevented by the coronoid process of

the jaw striking against the zygomatic arch; and that backwards, by the

meeting of the condyle and the auditory process of the os temporis.
Lateral horizontal movement puts the jaw first to one side and then to

the other. When the jaw is forced to the left side, the right condyle sinks

into its articular hollow, whilst the left is projected; and the grinding teeth

of the lower dental arch are moved to the left across those of the upper.

By the alternate action to opposite sides the food is triturated.

The inner part of the capsule on the right, and the outer part on the

left side, will be put on the stretch when the jaw is carried to the left of

the middle line; and the opposite.
With old edentulous jaws the capsule is much enlarged, and permits the

condyle to wander backwards behind the Glaserian fissure. Without this

provision the altered lower jaw would not meet the upper to crush the food.

Dissection. The condyle of the jaw is next to be disarticulated, the

external pterygoid muscle being still uncut; and it with the attached mus-
cle is to be drawn forwards so as to allow the fifth nerve to be seen. Whilst

cutting through the joint capsule, the dissector must be careful of the

auriculo-temporal nerve close beneath (fig. 21).
On drawing forwards the pterygoid muscle, and removing some fat, the

dissector will find the trunk of the inferior maxillary nerve. All the small

muscular branches qf the nerve before noted should be traced to the trunk

in the foramen ovale of the sphenoid bone. The auriculo-temporal branch
to
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should be followed backwards with care behind the articulation, and the

dental and gustatory nerves beneath the muscle should be cleaned. The
small chorda tympani is then to be found joining the posterior part of the

gustatory nerve near the skull.

The middle meningeal artery is to be sought beneath the external ptery-

goid. Sometimes the trunk of the internal maxillary artery lies beneath

that muscle, and in such case, it and its branches are to be traced out.

The INTERNAL MAXILLARY ARTERY (fig. 17, A) is one of the terminal

branches of the external carotid, and takes a winding course beneath the

lower jaw and the temporal muscle to the spheno-maxillary fossa, where it

ends in branches for the face, the interior of the nose, and the palate and

pharynx.
At first the artery is directed inwards beneath the jaw, between that

bone and the internal lateral ligament of the joint, and crosses the dental

nerve. Next, the vessel winds over the external pterygoid muscle, being

placed between it and the temporal muscle. And lastly, the artery enters

the spheno-maxillary fossa between the processes of origin of the external

pterygoid. The course of the artery is sometimes beneath, instead of over

the external pterygoid : in such a state the artery gains the spheno-maxil-

lary fossa by coming upwards through the origin of the muscle, as in the

woodcut.

The branches of this artery are very numerous, and are classed into

three sets: thus one set arises beneath the jaw; another between the mus-
cles ; and another in the spheno-maxillary fossa.

Two branches, viz., the inferior dental and middle meningeal, leave the

internal maxillary artery whilst it is in contact with the ramus of the jaw.
The inferior dental branch descends between the internal lateral liga-

ment and the jaw, and enters the foramen on the inner surface of the ramus,

along with the dental nerve: it supplies the teeth, and ends in the lower

part of the face.

As this artery is about to enter the foramen it furnishes a small twig,

mylo-hyoid branch, to the muscle of that name; this is conducted by a

groove on the inner surface of the bone, in company with a branch from

the dental nerve, to the superficial surface of the mylo-hyoid muscle, where
it anastomoses with the submental artery.
The great meningeal artery is the largest branch, and arises opposite

the preceding. It ascends beneath the external pterygoid muscle, and

(oftentimes) between the roots of the auriculo-temporal nerve
; crossing

the internal lateral ligament, it enters the skull through the foramen spino-
sum of the sphenoid bone. When in the skull the artery ascends to the

vertex of the head, and supplies the bone and the dura mater (p. 29).
Before the meningeal artery enters the skull, it furnishes the following
small branches :

a. The tympanic branch (inferior) passes into the tympanum through
the Glaserian fissure, and is distributed to the membrana tympani and that

cavity.
b. A deep auricular branch arises with the former or separately enters

the meatus through the cartilage, or between this and the bone, and rami-

fies in the meatus and on the membrana tympani.
c. The small meningeal branch begins near the skull, and courses through

the foramen ovale with the inferior maxillary nerve; it ramifies in the

dura mater in the middle fossa of the skull.

Another small branch springs from the dental artery or the internal
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maxillary trunk, and accompanying the gustatory nerve, ends in the cheek

and the mucous membrane of the mouth.

The branches from the second part of the artery, viz., whilst it is between

the temporalis and pterygoideus externus are distributed to the temporal,

masseteric, buccal, and pterygoid muscles.

The deep temporal arteries are two in number (anterior and posterior) ;

and each occupies the part of the temporal fossa indicated by its name.

They ascend beneath the temporal muscle, and anastomose with the super-
ficial temporal artery: the anterior communicates, through the malar bone,
witli branches of the lachrymal artery.
When the parent trunk has the unusual position beneath the pterygoid,

the anterior branch lies under that muscle, instead of over it.

The masseteric artery is directed outwards with the nerve of the same
name behind the tendon of the temporal muscle ; and passing through the

sigmoid notch, enters the under surface of the masseter muscle. Its

branches anastamose with the other offsets to the muscle from the external

carotid trunk.

The buccal branch quits the artery near the upper jaw, and in the un-

usual position of the artery it may perforate the fibres of the pterygoid ;

it descends beneath the coronoid process with its companion nerve, and is

distributed to the buccinator muscle, the cheek, and the side of the face,

joining the branches of the facial artery.
The pterygoid branches are uncertain in their position; whether derived

from the trunk or some of the branches of the internal maxillary, they
enter both pterygoid muscles.

Of the branches that arise from the artery when it enters the spheno-

maxillary fossa, only one, the superior dental, will be now described. The
remainder will be examined with the superior maxillary nerve and MeckeFs

ganglion ; they are infraerbital (p. 105), superior palatine, naso-palatine,

vidian, and pterygo-palatine (SECTION 14).
The superior or posterior dental branch takes origin near the top of the

upper maxilla, and descends with a tortuous course on the outer surface of

that bone, along with a small branch of the superior maxillary nerve. It

sends twigs into the foramina in the bone, and supplies the upper molar
and bicuspid teeth ; but some external offsets are furnished to the gums.
A few branches reach the lining membrane of the antrum.
The INTERNAL MAXILLARY VEIN receive the offsets accompanying the

branches of the artery in the first two parts of its course : these veins form a

plexus pterygoid, between the two pterygoid muscles, and in part be-

tween the temporal and external pterygoid muscles. This anastomosis
communicates with the alveolar plexus ; with the facial vein by a large
branch (anterior internal maxillary) ; and with the cavernous sinus in the

interior of the skull, by veinules that pass through the base of the cranium.

Escaping from the plexus, the vein accompanies the artery to the paro-
tid gland, and there joins the superficial temporal vein, the union of the

two giving rise to the external jugular. Sometimes this common vessel

enters the internal jugular vein (p. 42).
The INFERIOR MAXILLARY NERVE (fig. 21) is the largest of the three

trunks arising from the Gasserian ganglion (p. 32). It leaves the skull

by the foramen ovale in the sphenoid bone, and divides beneath the ex-
ternal pterygoid muscle into two chief pieces, viz., an anterior, small, moto-

sensory part ; and a large, posterior, chiefly sensory portion.
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Directions. Should the internal maxillary artery obstruct the view of

the nerve, it may be cut through.
The SMALLER PART, formed mainly by its contribution from the trunk

of the nerve, receives nearly all the fibrils of the motor root, and ends in

branches for the muscles of the jaw, viz., temporal, masseter, and one ptery-

goid ;
and for the muscle of the cheek, the buccinator. *

Muscles :

a. Temporal reflected.

6. Condyle of the jaw disarticulated \v

the external pterygoid attached to

c. Internal pterygoid.

d. Buccinator.

/. MHSSI ter thrown down.

Nerves :

1. Buccal.

2. Masseteric, cut.

3. Deep temporal.
4. Auriculo-temporal.
6. Chorda tympani.
7. Inferior dental.

8. Gustatory.
10. Internal lateral ligament of the loweif"^

jaw. The arteries are not figured

with the exception of the internal

maxillary trunk which is marker!^
with 9: the offsets of the artery >''

company the nerves, being nai

like them.
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DEEP VIEW OP THE PTKRTQOID REGION (Illustra-

tions of Dissections).

The deep temporal branches (
3

)
are furnished to the under surface of the

temporal muscle. Like the arteries, they are two in number, anterior and

posterior, and course upwards beneath the external pterygoid muscle.

The posterior branch is the smallest, and is often derived from the

masseteric nerve ; it is placed near the back of the temporal fossa.

The anterior branch supplies the greater part of the muscle, and com-
municates sometimes with the buccal nerve.

The masseteric branch
(

2

) takes a backward course above the external

pterygoid muscle, and through the sigmoid notch, to the under surface of

the masseter muscle : in the masseter the nerve can be followed to near

the anterior border. As this branch passes by the articulation of the jaw
it gives one or more twigs to that joint.
The pterygoid branches come from both parts of the inferior maxillary

nerve.

The branch or branches to the external pterygoid spring from the small

part, or from the buccal nerve, and enter the under surface of its muscle.

The nerve to the internal pterygoid arises from the large part of the

maxillary trunk close to the skull, and may be followed beneath the upper
border to the deep surface of the muscle; it will be learnt in the dissection

of the otic ganglion (SECTION 14).
The buccal branch (*), longer and larger than the others, perforates the

external pterygoid, and is directed inwards, beneath the coronoid process
to the surface of the buccinator, where it ends in terminal brandies. As
it perforates the pterygoid muscle filaments are given to the fleshy sub-
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stance ; and after it has passed through the fibres it furnishes a branch to

the temporal muscle. The nerve is directed towards the angle of the

mouth, supplying the integument, the buccinator muscle, and the lining

mucous membrane. It is united freely with the facial nerve, the two

forming a plexus.
The LARGER PART of the inferior maxillary nerve divides into three

trunks auriculo-temporal, dental, and gustatory. A few of the fibrils of

the small (motor) root are applied to it, and are conveyed to certain mus-

cles, viz., tensor tympani, circumflexus palati, pterygoideus, internus, my-
lohyoideus, and digastricus.
The AURICULO-TEMPORAL NERVE (*) separates from the others near

the base of the skull, and has commonly two roots. Its course to the sur-

face of the head is directed first backwards beneath the external pterygoid
muscle, as far as the inner part of the articulation of the jaw; and, then,

upwards with the temporal artery in front of the ear. The nerve furnishes

branches to the surrounding parts, viz., the joint, the ear, and the parotid

gland ; and it communicates with the facial nerve. Its ramifications on
the head are described at page 23. In the part now dissected its branches

are the following:
a. Branches of the meatus auditorius. Two offsets are given to the

meatus from the point of union of the branches of the facial with the

auriculo-temporal nerve, and enter that tube between the cartilage and
bone.

b. Articular branch. The branch to the joint of the jaw arises near
the same spot as the preceding, or from the branches to the meatus.

c. The inferior auricular branch supplies the external ear below the

meatus auditorius: it sends offsets along the internal maxillary artery,
which communicates with the sympathetic nerve.

d. Parotid branches. These small filaments ramify in the gland.
e. Communicating branches. Two or more branches around the ex-

ternal carotid artery communicate with the facial and sympathetic
nerves.

The INFERIOR DENTAL (
7

) is the largest of the three trunks into which
the inferior maxillary nerve divides. In its course to the canal in the

lower jaw, the nerve is external to the gustatory, and lies at first beneath
the external pterygoid muscle

;
it is afterwards placed on the internal

pterygoid, and on the internal lateral ligament near the dental foramen.
After the nerve enters the bone, it is continued forwards beneath the teeth

to the foramen in the side of the jaw, and ends at that spot by dividing
into an incisor and a labial branch. Only one muscular offset (mylo-hyoid)
is supplied by the dental nerve before it enters the bone. Its branches
are:

a. The mylo-hyoid branch arises from the trunk of the nerve near the

dental foramen, and is continued along a groove on the inner aspect of the

ramus of the jaw to the cutaneous surface of the mylo-hyoideus, and to the

anterior belly of the digastric muscle.
b. The dental branches arise in the bone, and supply the molar and

bicuspid teeth. If the bone is soft, the canal containing the nerve and

artery may be laid open so as to expose these branches,
c. The incisor branch continues the trunk of the nerve onwards to the

middle line, and furnishes offsets to the canine and incisor teeth, beneath
which it lies.

d. The labial branch (mental?) (fig. 9.
1S

) issues on the face beneath
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the depressor of the angle of the mouth. It gives branches to the muscles

below the aperture of the mouth, and communicates with the facial nerve;
but the greater part of the branch is directed upwards beneath the depressor
labii inferioris, and is distributed on the inner and outer surfaces of the

lower lip.

The inferior dental artery, after entering the lower jaw, has a similar

course and distribution to the nerve. Thus it supplies offsets to the bone,
dental branches to the molar and bicuspid teeth, and ends anteriorly in an

incisor and a labial branch.

The incisor branch is continued to the symphysis of the jaw, where it

ends in the bone: it lies beneath the canine and incisor teeth, to which it

furnishes twigs.
The labial branch, issuing by the labial foramen, ramifies in the struc-

tures covering the lower jaw, and communicates with the branches of the

facial artery.
The GUSTATORY or LINGUAL NERVE (

8
) is the remaining trunk of the

inferior maxillary, and is concealed at first, like the others, by the exter-

nal pterygoid muscle. It is then inclined inwards with a small artery
over the internal pterygoid muscle, and under cover of the side of the jaw
to the tongue. The remainder of the nerve will be seen in the dissection

of the submaxillary region.
In this course under the jaw the nerve does not distribute any branch

to the parts around, but the following communicating branch is received

by it.

The chorda tympani is a branch of the facial nerve, and is distributed

to the tongue. Escaping from the tympanum by the Glaserian fissure,

this small branch (*) is applied to the gustatory nerve at an acute angle.
At the point of junction some fibrils communicate with the gustatory, but

the greater part of the chorda tympani is conducted along that nerve to

the tongue.
The origin of the nerve, and its course across the tympanum to its posi-

tion beneath the external pterygoid, are described in SECTION 14.

SECTION VII.

SUBMAXILLARY REGION.

THE submaxillary region is situate between the lower jaw and the hyoid
bone. In it are contained the muscles of the os hyoides and tongue, the

vessels and nerves of the tongue, and the sublingual and submaxillary

glands.
Position. In this dissection the position of the neck is the same as for

the examination of the anterior triangle.
Dissection, If any fatty tissue has been left on the submaxillary gland,

or on the mylo-hyoid muscle, when the anterior triangular space was dis-

sected, let it be taken away.
The submaxillary gland (fig. 16,

u
) lies below the jaw in the anterior

part of the space limited by that bone and the digastric muscle. Its shape
is irregular, and the facial artery winds over the surface. It rests on the

mylo-hyoideus, and sends a deep process round the posterior or free border

7
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of that muscle. In front of it is the anterior belly of the digastric ; and
behind is the stylo-maxillary ligament separating it from the parotid.

Occupying a position somewhat below the side of the jaw, the gland is

very near the surface, being covered only by the integuments and pla-

tysma, and the deep fascia.

In structure the submaxillary resembles the parotid gland (p. 42) ; and
its duct duct of Wharton issuing from the deep process, extends beneath

the mylo-hyoid muscle to the mouth.

Dissection. To see the mylo-hyoid muscle, detach the anterior belly
of the digastric from the jaw, and dislodge without injury the submaxillary

gland from beneath the bone.

The MYLO-HYOID MUSCLE (tig. 33,
3

)
is triangular in shape, with the

base at the jaw and the apex at the hyoid bone, and unites along the

middle line with its fellow of the opposite side. It arises from the mylo-

hyoid ridge on the inner surface of the lower jaw as far back as the last

molar tooth; and is inserted into the middle of the body of the os hyoides,
as well as into a central tendinous band between that bone and the jaw.
On the cutaneous surface lie the digastric muscle, and the submaxillary

gland, the facial artery with the submental offset, and its own branch of

nerve and artery. Its fibres are frequently deficient near the jaw, and
allow the next muscle to be seen. Only the posterior border is unattached,
and round it a piece of the submaxillary gland winds. The parts in con-

tact with the deep surface of the muscle will be perceived after the under-

mentioned dissection has been made.
Action. The lower jaw being fixed the muscle approaches the os hyoides

to the ja\v, enlarging the pharynx preparatory to swallowing.
With the hyoid bone immovable, the mylo-hyoideus can help in de-

pressing the jaw, and opening the mouth.

Dissection. To bring into view the muscles beneath the mylo-hyoid,
and to trace the vessels and nerves to the substance of the tongue (as in

figure 23), the student should first divide the facial vessels on the jaw,
and remove them with the superficial part of the submaxillary gland; but

he should be careful to leave the deep part of the gland which turns be-

neath the mylo-hyoideus, because the small submaxillary ganglion is in

contact with it. Next he should cut through the small branches of ves-

sels and nerve on the surface of the mylo-hyoideus; and detaching that

muscle from the jaw and its fellow, should throw it down to the os hyoides,
but without injuring the genio-hyoid muscle beneath it.

Afterwards the bone is to be sawn through on the right side of the

muscles attached to the symphysis, the soft parts covering the lower jaw
having been previously cut. The side of the jaw, which will then be

loose (for the ramus of the bone has been sawn before), is to be raised to

see the parts beneath, and it may be fastened up out of the way with a

stitch; but it should not be detached from the mucous membrane of the

mouth.
The apex of the tongue is to be now pulled well out of the mouth over

the upper teeth, and fastened with a stitch to the septum of the nose,
whilst the left half of the jaw is to be drawn down forcibly with hooks.

The scalpel should be then passed from below upwards between the sawn
surfaces of the bone, for the purpose of dividing a strong band of the

mucous membrane of the mouth; and it should be carried onwards along
the middle line of the tongue to the tip.

By means of a stitch the os hyoides may be fastened down, to make
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tight the muscular fibres. All the fat and areolar tissue are to be removed,
and in doing this the student is to take care of the Whartonian duct ; of

the hypoglossal nerve and its brandies, which lie on the hyo-glossus mus-

cle, and especially of its small offset ascending to the stylo-glossus mus-
cle ; also of the gustatory nerve nearer the jaw. Between the gustatory
nerve and the deep part of the submaxillary gland the dissector should

seek the small submaxillary ganglion (smaller than a pin's head), with

its offsets; and should endeavor to separate from the trunk of the gustatory
the small chorda tympani nerve, and to define the offset from it to the

submaxillary ganglion.
At the hinder border of the hyo glossus clean the lingual vessels, the

stylo-hyoid ligament, and the glosso-pharyngeal nerve, all passing beneath

that muscle; and at the anterior border find the issuing ranine vessels

which, with the gustatory and hypoglossal nerves, are to be traced on the

under surface of the tongue to the tip.

Parts beneath mylo-hyoideus (fig. 23). The relative position of the

objects brought into view by the steps of the previous dissection is now

apparent: Extending from the cornu of the hyoid bone to the side of the

tongue is the hyo-glossus muscle, whose fibres are crossed superiorly by
those of the stylo-glossus. On the hyo-glossus are placed, from below

upwards, the hypoglossal nerve, the Whartonian duct, and the gustatory
nerve, the latter crossing the duct; and near the inner border of the mus-
cle the two nerves are united by branches. Beneath the same muscle lie,

from below upwards, the lingual artery with its vein, the stylo-hyoid

ligament, and the glosso-pharyngeal nerve. Above the hyo-glossus is the

mucous membrane of the mouth, with the sublingual gland attached to it

in front, and some fibres of the superior constrictor muscle covering it

behind near the jaw.
Between the chin and the os hyoides, along the middle line, is situate

the genio-hyoid muscle ; and larger and deeper than it is a fan-shaped
muscle, the genio-hyo-glossus. Along the outer side of the last muscle lie

the ranine vessels ; and a sublingual branch for the gland of the same
name springs from the lingual artery at the inner border of the hyo-glos-
sus. On the under surface of the tongue, near the margin, lies the gus-

tatory nerve. ; and in the fibres of the genio-hyo-glossus runs the hypo-
glossal nerve.

The HYO-GLOSSDS MUSCLE (fig. 22, ') is thin and somewhat square in

shape. The muscle arises from the lateral part of the body of the os

hyoides (basio-glossus), and from all the great cornu of the same bone

(cerato-glossus). The two pieces form a thin sheet, and enter the back

part and side of the tongue ; they will be seen afterwards to mingle with

fibres of the palato- and stylo-glossus.
1

The parts in contact with the surfaces of the hyo-glossus have been

already enumerated
; and beneath the muscle also are portions of the

genio-hyo-glossus and middle constrictor. Along the anterior border is

the genio-hyo-glossus muscle.

Action. When the tongue is at rest, the muscle can bring that organ
to the floor of the mouth, drawing down the sides and giving a rounded

1 A third part (chondro-glossus) is distinct from the others, and is not dissected ;

it ends on the upper surface of the tongue near the root. For further details re-

specting the anatomy of this aud the other lingual muscles, reference is to be made
to the dissection of the tongue, SECTION 15.
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Fig. 22.

form to the dorsum ; but if the tongue is protruded from the mouth, the

fibres will retract it into that cavity.

If the tongue is fixed against the roof of the mouth by other mus-

cles, even though the lower jaw is depressed, this muscle with the genio-

hyo-glossus will elevate the os hyoides, and allow swallowing to take

place.
The STYLO-GLOSSUS (fig. 22,

2

) is a slender muscle, whose attachments

are expressed by its name. Arising from the styloid process near the

apex, and from the stylo-maxillary ligament, the muscle is continued for-

wards to the side of the tongue. Here it gives fibres to the dorsum, and

turning to the under surface, extends to the tip of the tongue. Beneath

the jaw this muscle is crossed by the gustatory nerve.

Action. Both muscles will raise the back of the tongue against the

roof of the mouth, but if the tongue is protruded they will restore it to the

cavity.
One muscle can direct the point of the tongue towards its own side of

the mouth.

The GENIO-HYOID MUSCLE (fig. 22,
4
) arises from the lower of the two

lateral tubercles on the inner aspect of

the symphysis of the jaw, and is in-

serted into the middle of the hyoid
bone.

Covered by the mylo-hyoideus, this

muscle rests on the genio-hyo-glossus.
The inner border touches the muscle of

the opposite side, and the two are often

united.

Action. As long as the mouth is

shut it raises the hyoid bone ; but

acting from the os hyoides, and the

closers of the mouth being relaxed, it

can depress the jaw and open the

mouth.
The GENIO-HYO-GLOSSUS (fig. 22,

3

)

is the largest muscle of this region ; it

has a triangular form, with the apex
at the jaw, and the base at the middle
line of the tongue. It takes origin
from the upper tubercle behind the

symphysis of the jaw. From this spot
the fibres radiate, the posterior passing
downwards to their insertion into the

body of the hyoid bone, the anterior

forwards to the tip of the tongue, and the intermediate to the tongue from
root to point.

Lying along the middle of the tongue, it is in contact with its fellow.

The lower border of the muscle corresponds with the genio-hyoideus, and
the upper with the frzenum linguoB. On its outer side are the ranine ves-

sels, and the hyo-glossus muscle ; and the hypoglossal nerve perforates the

posterior fibres.

Action. By the simultaneous action of all the fibres the tongue is

dtjjressed in the floor of the mouth, and hollowed along the middle. But
different parts of the muscle are thought to have different uses when they

MUSCLES OF THE TONGUE.

1. Hyo-glossus. 4. Genio-hyoideus.
2. Stylo-glossus. 5. Stylo-pharyugeus.
3. Genio-hyo-xlossus.
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act from the jaw : Thus the fibres attached to the os hyoides advance
and fix that bone before swallowing ; the hinder tongue fibres raise the

root of the tongue and protrude the tip, and the anterior then turn down
the tip of the tongue over the teeth.

When the mouth is open swallowing can be performed if the tongue is

fixed against the teeth and roof of the mouth, because this muscle and the

hyo-glossus can then raise the hyoid bone.

The lingual artery (fig. 17, /"), arises from the external carotid between
the superior thyroid and facial branches. At first it is directed inwards

above the os hyoides, and then upwards beneath the hyo-glossus to the

under part of the tongue (fig. 23) ; it ends at the anterior border of that

muscle in the sublingual and ranine branches. Near the hyo-glossus the

artery is crossed by the ninth nerve, and by the digastric and stylo-hyoid
muscles. Beneath the hyo-glossus, the vessel rests on the middle con-

strictor and genio-hyo-glossus muscles, and is below the level of the glosso-

pharyngeal nerve. Its branches are these :

a. A small hyoid branch is distributed on the upper border of the os

hyoides, supplying the muscles ; it anastomoses with its fellow of the oppo-
site side, and with the hyoid branch of the superior thyroid artery of the

same side.

b. A branch to the dorsum of the tongue arises beneath the hyo-glossus
muscle, and ascends to supply the substance of the tongue and the tonsil.

The fibres of the hyo-glossus must be divided to see it.

c. The sublingual branch springs from the final division of the artery
at the edge of the hyo-glossus, and is directed outwards to the gland of the

same name. Some offsets supply the gums and the contiguous muscles,
and one continues behind the incisor teeth to join a similar artery from
the other side.

d. The ranine branch (9) is the terminal part of the lingual artery, and
extends forwards along the outer side of the genio-hyo-glossus to the tip
of the tongue where it ends. Muscular offsets are furnished to the sub-

stance of the tongue of the same side. This artery lies along the fraenum

lingua?, but is imbedded in the muscular fibres.

The lingual vein commences on both the upper and under surfaces of

the tongue. It lies with its companion artery, and ends in the internal

jugular vein.

The GUSTATORY or LINGUAL NERVE (fig. 23,
J

)
has been followed in

the pterygo-maxillary region to its passage between the ramus of the

lower jaw and the internal pterygoid muscle (p. 97). In this dissection

frhe nerve is inclined forwards to the side of the tongue, across the mucous
membrane of the mouth and the origin of the superior constrictor muscle,
and above the deep part of the submaxillary gland. Lastly, it is directed

across the Whartonian duct, and along the side of the tongue to the apex.
Branches are furnished to the surrounding parts, thus :

Two or more offsets connect it with the submaxillary ganglion, near the

gland of that name.
Farther forwards branches descend on the hyo-glossus to unite in a kind

of plexus with twigs of the hypoglossal nerve.

Other filaments are supplied to the mucous membrane of the mouth, the

gums, and the sublingual gland.

Lastly, the branches for the tongue ascend through the muscular sub-

stance, and are distributed to the conical and fungiform papillae.

The submaxillary ganglion (fig. 23,
2

)
resembles the other ganglia
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connected with the three trunks of the fifth nerve, and communicates with

sensory, motoiy, and sympathetic nerves. It is smaller in size than the

lenticular ganglion, is sometimes rather red, and is placed above the deep
process of the submaxillary gland. Offsets proceed upwards to connect it

with other nerves ; and from the lower part arise the branches to the ad-

jacent structures.

Connection with nerves roots. Two or three branches, in the form of

loops, pass from the ganglion to the gustatory nerve. At the posterior

Muscles : A. Genio-hyo-glossus.
B. Genio-hyoitleus.

C. Hyo-glossus.
D. Stylo-glossus.

E Mylo-hyoideus, reflected.

H. Stylo-hyoideus.
J. Posterior belly of digastricus.

Nerves: 1. Gustatory.
2. Submaxillary ganglion.
3. Wharton's duct.

4. Glosso-pharyngeal nerve.

6. Hypo-glossal.

7. Upper laryngeal. The lingual ar-

tery ramifies in this region, lying

by tbe side of the hypoglossal

nerve : the ranine offset is marked
with 9.

DEEP VIEW OF THE SCBMAXILLARY REGION (Illustrations of Dissections).

part the ganglion is further joined by an offset from the chorda tympani

(of the facial nerve) which lies in contact with the gustatory. And its

sympathetic branch comes from the nerves around the facial artery.
Branches. From the lower part of the ganglion five or six branches

descend to the substance of the submaxillary gland ; and from the anterior

part other filaments are furnished to the mucous membrane of the mouth
and the Whartonian duct.

Chorda tympani. Joining the gustatory above by fibrils (p. 97), it is

applied to the back of that nerve till near the tongue, and can be easily

separated from it ; but beyond that point it enters amongst the fibres of

the gustatory nerve and is conveyed to the tongue. Near the submaxil-

lary gland an offset is sent to the submaxillary ganglion.
The HYPO-GLOSSAL or NINTH NERVE (fig. 23,

6
) in the submaxillary

region lies on the hyo-glossus muscle, being concealed by the mylo-
hyoideus : but at the inner border of the hyo-glossus it enters the fibres

of the genio-hyo-glossus, and is continued along the middle line of the

tongue to the tip.

Branches. On the hyo-glossus the ninth nerve furnishes branches to

the muscles of the submaxillary region, except the mylo-hyoid and the

digastric, viz., to the hyo-glossus, stylo-glossus, genio-hyoideus, and genio-

hyo-glossus. Further, some offsets communicate with the gustatory nerve

on the hyo-glossus.

Along the middle of the tongue the nerve sends upwards long filaments
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which supply the muscular structure, and communicate with the gustatory
nerve.

The glosso-pharyngeal cranial nerve (fig. 23,
4

), issuing between the

two carotid arteries, courses over the stylo-pharyngeus and the middle

constrictor of the pharynx, and ends under the hyo-glossus in branches for

the tongue. See DISSECTION OF THE TONGUE.
The duct of the submaxillary gland (fig. 23,

3

),
Wharton's duct, issues

from the deep part of the glandular mass turning round the border of the

mylo-hyoid muscle. It is about two inches in length, and is directed up-
wards on the hyo-glossus muscle, and beneath the gustatory nerve, to

open on the side of the fnenum lingute in the centre of an eminence : its

opening in the mouth will be seen if a bristle be passed along it. The duct

has a thin wall, and consists externally of a fibrous layer with much elastic

tissue and a few pale muscular fibres, and internally of a mucous lining
with flattened epithelium.
The deep part of the submaxillary gland extends along the side of the

duct, reaching in some instances the sublingual gland.
The sublingual gland (fig. 23,

N
)

is somewhat of the shape of an almond,
and the longest measurement, which is about one inch and a half, is directed

backwards. It is situate beneath the anterior part of the tongue, in con-,

tact with the inner surface of the lower jaw, and close to the symphysis. .

Separated from the cavity of the mouth by the mucous membrane, the-

gland is prolonged across the upper border of the genio-hyo-glossus muscle,
so as to touch the one of the opposite side.

The sublingual is an aggregation of small glandular masses, each being

provided with a separate duct (Henle). The ducts (ductus Riviniani) are

from ten to eighteen in number. Some of them open beneath the tongue

along a crescent-shaped fold of the mucous membrane, and others join the

AVhartonian duct ; one or more form a larger tube, which either joins that

duct or opens near it.

SECTION VIII.

SUPERIOR MAXILLARY NERVE AND VESSELS.

Directions. The student may examine next the right orbit, and the

remaining trunk, superior maxillary of the fifth nerve.

Supposing the right orbit to be untouched, the student may vary his

former examination of the left cavity (p. 50) by dissecting it from the outer

side.

Dissection. For this purpose divide the margin of the orbit with a saw

through the supra-orbital notch, and the roof with a chisel back to the

sphenoidal fissure. Cut also with a chisel (from the inside) along the

middle fossa of the base of the skull from the sphenoidal fissure in front

to the foramen spinosum behind, and outside the line of the foramen ro-

tundum and foramen ovale. The side of the skull is next to be sawn ver-

tically in front of the petrous part of the temporal bone,"so that the incision

shall end at the posterior extremity of the cut made in the base. After-

wards the outer wall of the orbit is to be sawn horizontally into the spheno-

maxillary fissure. The piece of bone forming part of the cranium and
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orbit is now loose, and is to be removed with the temporal muscle. If the

part of the roof of the orbit, which is left, should interfere with the sight

of the contents of the cavity, let it be taken away with a bone-forceps.

The description of the orbit (p. 51) will serve in a general way for the

right cavity.
The superior maxillary division of the fifth nerve, in its course to the

face, occupies successively the skull, the spheno-maxillary fossa, and the

infra-orbital canal.

The beginning of the nerve in the cranium has been already demon-

strated (p. 31).
Dissection. In the spheno-maxillary fossa the nerve can be partly seen

by the dissection already made for the orbit, and its exposure here will be

completed by removing the fat, and cutting away some of the wing of the

sphenoid bone, so as to leave only an osseous ring round the nerve at its

exit from the skull. In the fossa the student seeks the following offsets,

the orbital branch entering the cavity of the orbit ; branches to Meckel's

ganglion which descend in the fossa ; and a dental branch along the back

of the upper jaw.
To follow onwards the nerve in the floor of the orbit, the contents of

the cavity having been taken away, the bony canal in which it lies must

be opened to the face. Near the front of the orbit the anterior dental

branch is to be traced downwards for some distance in the bone. The
infraorbital vessels are prepared with the nerve.

The SUPERIOR MAXILLARY NERVE (fig. 24) commences in the Gasse-

rian ganglion (p. 31), and leaves the cranium by the foramen rotundum.
The course of the nerve is almost straight to the face, across the spheno-

maxillary fossa, and along the orbital plate of the superior maxilla and the

infraorbital canal. Issuing from the canal by the infraorbital foramen, it

is concealed by the elevator of the upper lip, and ends in branches to the

eyelid, nose, and upper lip :

a. The orbital branch (*) arises in the spheno-maxillary fossa, and en-

tering the orbit, divides into malar and temporal branches (p. 60).
b. The spheno-palatine branches

(
3
) descend from the nerve in the

fossa, and supply the nose and the palate; they are connected with Meek-
el's ganglion, and will be dissected with it (SECTION 14).

c. A posterior dental branch
(
s
) leaves the nerve near the upper jaw.

It enters a canal in the maxilla, and supplies branches to the molar teeth

and the lining membrane of the antrum ; it joins the anterior dental branch
near the teeth. Before entering the canal it furnishes one or more offsets

to the gums and the buccinator muscle.

d. The anterior dental branch
(
6
) quits the nerve trunk in the floor of

the orbit, and descends to the anterior teeth in a special canal in front of

the antrum: it is distributed by two branches. One (inner) gives nerves

to the incisor and canine teeth, and furnishes one or two filaments to the

lower meatus of the nose; the other (outer) ends by supplying the bicuspid
teeth.

e. Before the trunk ends in the facial branches, it supplies a small pal-

pebral offset to the lower eyelid ; this is directed upwards to the lid in a

groove in the margin of the orbit.

f. Infraorbital orfacial branches
(
7

). These are larger than the other

offsets of the nerve, and form its terminal ramifications. Some incline

inwards to the side of the nose, and the rest descend to the upper lip.

Near the orbit they are crossed by branches of the facial nerve (fig. 9,
u
),
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with which they communicate, the whole forming the infraorbital plexus
(p. 49).

g. The branches for the side of the nose supply the muscular and tegu-

mentary structures.

Fig. 24.

2. Trunk of the nerve leaving the

Gasserian ganglion.

3. Spheno-palatine branches.

4. Temporo-malar branch.

5. Posterior dental nerves.

6. Anterior dental.

7. Facial branches.

DIAGRAM OP THE UPPER MAXILLARY NERVE AND ITS BRANCHES.

h. The branches for the upper lip are three or four in number, which
divide as they descend, and are distributed chiefly to the surfaces of the

lip, though they supply as well the muscles and the labial glands.
The infraorbital artery is a branch of the internal maxillary (p. 94).

Taking the course of the nerve through the infraorbital canal, the vessel

appears in the face beneath the elevator muscle of the upper lip; and it

ends in branches, which are distributed, like those of the nerve, to the

parts between the eye and mouth. In the face its branches anastomose
with the facial and buccal arteries. In the canal in the maxilla the artery
furnishes branches to the orbit.

Another branch, anterior dental, runs with the nerve of the same name,
and supplies the incisor and canine teeth : this gives offsets to the antrum
of the maxilla, and near the teeth it anastomoses with the posterior dental

artery.
The vein, accompanying the artery, communicates in front with the

facial vein; and terminates behind in a plexus of veins (alveolar) corre-

sponding with the offsets of the internal maxilla artery in the spheno-

maxillary fossa.

SECTION IX.

DEEP VESSELS AND NERVES OF THE NECK.

IN this Section are included the deepest styloid muscle, the internal

carotid and ascending pharyngeal arteries, and some cranial and sympa-
thetic nerves.

Position. The position of the part is to remain as before, viz., the

neck is to be fixed over a small block.
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Dissection. To see the stylo-pharyngeus muscle, the posterior belly of

the digastric, and the stylo-hyoid muscle, should be detached from their

origin and thrown down. The trunk of the external carotid artery is to

be removed by cutting it through where the hypoglossal nerve crosses it,

and by dividing those branches of it that have been already examined;
the veins accompanying the arteries are to be taken away. In cleaning
the surface of the stylo-pharyngeus muscle, the glosso-pharyngeal nerve

and its branches, and the stylo-hyoid ligament may be prepared. The
side of the jaw is to be drawn forwards on the face.

The STYLO-PHARYNGEUS MUSCLE (levator pharyngis externus) resem-

bles the other styloid muscles in its elongated form. The fibres arise

from the root of the styloid process on the inner surface, and descend be-

tween the superior and middle constrictors to be inserted partly into the

pharynx, and partly into the upper border (hinder border, Merkel1

)
of the

thyroid cartilage.
The muscle lies below the stylo-glossus, and between the carotid arte-

ries
;
and the glosso-pharyngeal nerve turns over the lower part of its fleshy

belly.
Action. It elevates and draws outwards the part of the pharynx above

the hyoid bone, making the tube ready for the reception of the morsel to

be swallowed. From its attachment to the thyroid cartilage it will raise

the larynx ; and by its position it will control the movement forwards of

the air tube.

The stylo-hyoid ligament is a fibrous band, which extends from the tip
of the styloid process to the small cornu of the os hyoides. Its position is

between the stylo-glossus and stylo-pharyngeus muscles, and over the in-

ternal carotid artery ; whilst the lower end is placed beneath the hyo-
glossus muscle. To the posterior border the middle constrictor muscle is

attached below. It is frequently cartilaginous or osseous in part of, or in

all its extent. Occasionally a slip of fleshy fibres is continued along it.

The INTERNAL CAROTID ARTERY supplies parts within the head, viz.,
the brain, the eye and orbit, and the nose ; and takes a circuitous course

through and along the base of the skull before it terminates in the brain.

The arterial trunk in the cranium, and its offset to the orbit, have been

already examined
; but the portion in the neck and the temporal bone re-

mains to be dissected. The branches of the carotid to the brain are
examined with the encephalon.

Dissection. For the display of the cervical part of the artery (fig. 25)
there is now but little dissection required. By detaching the styloid pro-
cess at the root, and throwing it with its muscles to the middle line, the
internal carotid artery and the jugular vein may be followed upwards to

the skull. Only a dense fascia conceals them, but this is to be taken away
carefully, so that the branches of the nerves may not be injured.

In the fascia, and directed inwards over the artery, seek the glosso-
pharyngeal nerve and its branches near the skull, and the small pharyn-
geal branch of the vagus lower down ; still lower, the superior laryngeal
branch of the vagus, with its external laryngeal offset crossing beneath the
carotid. Between the vein and artery, close to the skull, will be found
the vagus, hypoglossal, and sympathetic nerves ; and crossing backwards,
over or under the vein, the spinal accessory nerve. External to the ves-

1 Anatomic und Phisiologie des Menschlichen Stimm und Sprach Organs. Leip-
zig, 1857. Von Dr. Merkel.
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sels a loop of the first and second cervical nerves over the transverse

process of the atlas is to be defined ; and from it branches of communica-
tion are to be traced to the large ganglion of the sympathetic beneath the

artery, and to the vagus and hypoglossal nerves. Ascending to the

cranium, on the inner side of the carotid, the ascending pharyngeal artery
will be met with.

To open the carotid canal in the temporal bone, and to follow the con-

tained artery into the cranium, make a cut along the side of the skull in

the following manner : the saw being placed beneath the mastoid process,
cut forwards to the foramen spinosum in the wing of the sphenoid bone

(to which spot the side of the skull has been already taken away), and let

the instrument be directed through the stylo-mastoid foramen and the root

of the styloid process, but rather external to the jugular foramen and the

carotid canal. When the piece of bone has been detached, the carotid

canal may be opened with the bone forceps.
In cleaning the artery in the canal, large and rather red branches of the

superior cervical ganglion of the sympathetic will be found on it ; and in a
fresh part two small filaments may be recognized with care one from
Jacobson's nerve, joining the sympathetic at the posterior part of the

canal ;
the other from the vidian nerve, at the front of the canal.

On the piece of bone that has been cut off, the dissector may prepare

very readily the tympanum with its membrane and chain of bones, and
the chorda tympani nerve. ,

The internal carotid artery (fig. 25, <T) springs from the bifurcation of

the common carotid trunk. It extends from the upper border of the thy-
roid cartilage to the base of the skull ; then through the petrous portion of

the temporal bone ; and lastly along the base of the skull to the anterior

clinoid process, where it ends in branches for the brain. This winding
course of the artery may be divided into three parts : one in the neck, an-

other in the temporal bone, and a third in the cranium.

Cervical part. In the neck the artery ascends almost vertically from

its origin to the carotid canal, and is in contact with the pharynx on the

inner side. The line of the common carotid artery would mark its posi-
tion in the neck. Its depth from the surface varies like that of the ex-

ternal carotid ; and the digastric muscle may be taken as the index of this

difference. Thus, below that muscle, the internal carotid is overlapped

by the sterno-mastoid and covered by the common teguments, fascia, and
the platysma, and is on' the same level as the external carotid, though
farther back. But, above that muscle, the vessel is placed deeply beneath

the external carotid artery and the parotid gland, and is crossed by the

styloid process and the stylo-pharyngeus muscle. "Whilst in the neck the

internal carotid lies on the rectus capitis anticus major muscle, which

separates it from the vertebrae.

Vein. The internal jugular vein accompanies the artery, being con-

tained in a sheath with it, and placed on the outer side.

Small vessels. Below the digastric muscle the occipital artery is

directed back over the carotid ; and the offset from it to the sterno-mastoi-

deus may run down on the carotid trunk. Above the digastric the poste-
rior auricular vessels cross the carotid.

Nerves. The pneumogastric is contained in the sheath between the

artery and vein, being parallel to them ; and the sympathetic, also run-

ning longitudinally, lies behind the sheath of the vessels. Crossing the

artery superficially, from below up, is the hypoglossal, which sends the
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descendens noni along it ;
next the small pharyngeal branch of the vagus ;

and lastly the glosso-pharyngeal. Directed inwards beneath the carotid

is the superior laryngeal nerve, furnishing the external laryngeal branch ;

together with pharyngeal offsets of the upper ganglion of the sympathetic.

Fig. 25.

DEEP VESSKLS AND NERVES OF THE NECK (Illustrations of Dissections).

Arteries: a. Subclaviaa trunk.

6. Common carotid.

c. External carotid, cut.

d. Internal carotid.

f. Inferior palatine branch of the facial.

g. Ascending pharyngeal.
Nerves: 1. Glosso-pharyngeal.
2. Spinal accessory.

3. Pneumo-gastric or vagus.

4. Hypoglogs-.il.

f>. Pharyngeal branch of the vagus.
6. Upper laryngeal bi-auch of the vagus.
7. External laryugeal branch of the last.

8. Thyro-hyoid branch of the hypoglossal.
9. Descendens noni of hypoglossal, cut.

10. Phrenic nerve of cervical plexus.

11. Brachial plexus. Recurrent of the vagus,
winds rouud the subclavian artery, a.

Close to the skull the cranial nerves of the neck are interposed between
the artery and the vein. Around the carotid entwine branches of the

sympathetic, and offsets of the glosso-pharyngeal nerve.

The cervical part of the artery remains much the same in size to the
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end, though it is sometimes very tortuous; and it usually does not furnish

any branch.

Part in the temporal bone. In the carotid canal the winding course of

the vessel commences. The artery first ascends in front of the inner ear

(cochlea and tympanum) ; next it is directed forwards almost horizontally;
and lastly it turns upwards into the cranium opposite the foramen lacerum

(basis cranii). Branches of the sympathetic nerve surround the carotid

in the bone.

Whilst in the canal the artery supplies a small branch to the cavity of

the typanum.
The cranial part of the artery is described with the base of the skull

(p. 33).
The INTERNAL JUGULAR VEIN is continuous with the lateral sinus of

the skull, and extends from the foramen jugulare nearly to the first rib.

At the lower part of the neck it joins the subclavian to form the innomi-

nate vein (p. 79). .

As far as the thyroid cartilage the vein accompanies the internal carotid,

.but below that point it is the companion to the common carotid artery;
and it lies on the outer side of each. Its contiguity to the artery is not

equally close throughout, for near the skull there is a small interval be-

tween them, containing the cranial nerves
; and at the lower part of the

neck there is a still larger intervening space, in which the pneumogastric
nerve with its cardiac branch is found.

The size of the upper part of the vein remains much the same till near

the ps hyoides, where it is suddenly increased by the addition of those

branches of the head and neck, corresponding with branches of the exter-

nal carotid artery, which do not join the external jugular vein.
1

Its lower

dilatation and its valves have been referred to (p. 82).
The following branches open into the internal jugular, viz., the facial,

lingual, thyroid (superior), occipital, and pharyngeal; and at the lower

part of the neck it receives the middle thyroid vein.

The ascending pharyngeal artery (fig. 25, g) is a long slender branch of

the external carotid, which arises near the commencement of that vessel.

Directed upwards on the spinal column between the internal carotid and
the pharynx, the artery becomes tortuous near the skull, and enters the

pharynx above the upper constrictor to end inl the soft palate. In the

neck the artery gives some small offsets to the surrounding parts, viz., the

muscles on the vertebra?, the nerves, and the lymphatic glands.
A meningeal branch enters the cranium through the foramen lacerum

(basis cranii), and is distributed in the dura mater of the middle fossa of

the skull
; this is seldom seen in the cranium, because it is but rarely

injected.
The palatine branch, which is larger than the preceding, divides in

the pharynx into two main pieces, which are directed across the fore

part of the palate beneath the mucous membrane, and form arches with

like branches of the opposite side ; one of these is near the upper, and
the other near the lower edge of the soft palate.

2 The size of the pala-
tine artery depends upon that of the inferior palatine branch of the facial

artery.

1 Sometimes the term internal cephalic is applied to the vein between the skull

and the hyoid bone
;
and the name internal jugular, to the part below that bone

and the junction of its large branches.
2 The Anatomy of the Arteries. By R. Quain, F.R.S., p. 110.
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Pharyngeal branches. Other small arteries ramify in the upper con-

strictor, the Eustachian tube, the back of the soft palate, and the tonsil.

The vein accompanying the pharyngeal artery receives branches from the

cranium, the palate, and the pharynx, and ends in the internal jugular vein.

Dissection of the cranial nerves in the neck. By the time this stage of

the dissection has been arrived at, the condition of the parts will not per-
mit the tracing of the very minute filaments of the cranial nerves in the

foramen jugulare of the skull ; and all the paragraphs marked with an

asterisk are therefore to be omitted for the present. Afterwards, if a fresh

piece of the skull can be obtained, in which the bone has been softened by
acid, and the nerves hardened in spirit, the examination of the branches

now passed over may be made.
* In the foramen lacerum (fig. 26). Supposing the dissection of 'the

internal carotid to be carried out as is described at page 107, let the stu-

dent cut across with care the jugular vein near the skull. Let him then

remove bit by bit with the bone forceps, or with a scalpel if the part lias

been softened, the ring of bone which bounds externally the jugular fora-

men, proceeding as far forwards as the osseous crest between that foramen
and the carotid canal. Between the bone and the coat of the jugular vein,

the small auricular branch of the pneumogastric nerve is to be found
;

it is

directed backwards to an aperture near the styloid process.
* Trace, then, the spinal accessory and pneumogastric nerves through

the aperture, by opening the fibrous sheath around them. Two parts,

large and small, of the spinal accessory nerve should be defined ; the

latter is to be shown joining a ganglion on the vagus, and applying itself

to the trunk of that nerve. A communication between the two parts of

the spinal accessory is to be found. On the pneumogastric is a small well-

marked ganglion, from which the auricular branch before referred to takes

origin ; and from the ganglion filaments are to be sought passing to the

smaller portion of the spinal accessory nerve, and to the ascending branch

of the upper cervical ganglion of the sympathetic.
* Next follow the glosso-pharyngeal nerve through the fore part of the

foramen, and take away any bone that overhangs it. This nerve presents
two ganglia as it passes from the skull (fig. 26): one (jugular), which is

scarcely to be perceived, near the upper part of the tube of membrane

containing it; the other, much larger (petrous), is situate at the lower

border of the petrous portion of the temporal bone. From the lower one,
seek the small nerve of Jacobson, which enters an aperture in the crest of

bone between the jugular foramen and the carotid canal ; and another

filament of communication with the ganglion of the sympathetic. Some-
times the dissector will be able to find a filament from the lower ganglion
to join the auricular bi'anch of the pneumogastric ; and another to end in

the upper ganglion of the pneumogastric nerve.

Below the foramen of exit from the skull the cranial nerves have been

greatly denuded by the dissection of the internal carotid (fig. 25) ; but

the intercommunications of the vagus, hypoglossal, sympathetic, and first

two spinal nerves near the skull, are to be traced out more completely.
The larger part of the spinal accessory has been sufficiently laid bare

already; but its small piece is to be traced to the vagus, close to the skull,

and onwards by the side of that trunk.

The chief part of the glosso-pharyngeal has been also dissected ; but the

offsets on the carotid, and others to join the pharyngeal branch of the

vagus and the pharyngeal plexus are to be displayed.
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On the pneumogastric trunk the student should define an enlargement
close to the skull (ganglion of the trunk) to which the hypoglossal nerve

is intimately united. From the ganglion proceed two branches (pharyn-

geal and laryngeal), which are to be traced to the parts indicated by their

names, especially the first which enters the pharyngeal plexus. The task

of disentangling the ramifications of the branch of the vagus, and those of

the glosso-pharyngeal and sympathetic in the plexus, is by no means easy,
in consequence of the dense tissue in which they are contained. Two or

more cardiac offsets of the vagus, one at the upper and another at the lower

part of the neck, may be recognized readily. Lastly the dissector may
prepare more fully the recurrent branch coursing up beneath the lower

part of the common carotid : by removing the fat around it, offsets will be

seen entering the chest and the windpipe.

Only the first, or the deep part of the hypoglossal nerve remains to be

made ready for learning ; its communications with the vagus, sympathetic,
and the spinal nerves are to be demonstrated.

A dissection for the sympathetic will be given further on (p. 116); but

its large ganglion near the skull (upper cervical) should be defined, and
the small branches from it to the pharyngeal plexus should be pursued
beneath the carotid artery.
The three cranial nerves, glosso-pharyngeal, pneumogastric, and spinal

accessory, which constitute the eighth nerve of Willis, leave the cranium

by the foramen jugulare (p. 32). Outside the skull the nerves take dif-

ferent directions according to their destination ; thus the glosso-pharyngeal
is inclined inwards to the tongue and pharynx ; the spinal accessory back-

wards to the sterno-mastoid and trapezius muscles ; and the pneumogastric
nerve descends to the viscera of the thorax and abdomen.
The GLOSSO-PHARYNGEAL NERVE

(fig. 26, ') is the smallest of the three

trunks. In the jugular foramen it is placed somewhat in front of the other

two, and lies in a groove in the lower border of the petrous part of the tem-

poral bone. In the aperture of exit the nerve is marked by two ganglionic

swellings, the upper one being the jugular, and the lower the petrous ganglion.
*

Ganglia. The jugular ganglion,
4

, (ganglion superius) is very small,
and is situate at the upper part of the osseous groove containing the nerve.

It is placed on the outer surface of the glosso-pharyngeal trunk, and in-

cludes only some fibrils of the nerve. The petrosal ganglion,
5
, (gang,

inferius) is mucli larger than the preceding, and incloses all the fibrils of

the nerve. Ovalish in form, it is placed in a hollow in the lower border

of the temporal bone ; and from it spring the branches that unite the glosso-

pharyngeal with other nerves.

After the nerve has quitted the foramen it comes forwards between the

jugular vein and the carotid artery (fig. 25, '),
and crossing inwards over

the artery, reaches the lower border of the stylo-pharyngeus muscle. At
this spot the nerve becomes almost transverse in direction in its course to

the pharynx ; it crosses over the stylo-pharyngeus, and forms an arch

across the side of the neck above the superior laryngeal nerve. Finally
it passes beneath the hyo-glossus muscle, and ends in branches to the

pharynx, the tonsil, and the tongue.
The branches of the glosso-pharyngeal may be classed into those con-

necting it with other nerves at the base of the skull, and those distributed

in the neck.
*

Connecting branches arise chiefly from the petrosal ganglion ; and in

this set is the tympanic nerve.
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* A filament ascends from the sympathetic nerve in the neck to join the

petrosal ganglion. Sometimes there is an offset from the ganglion to the

auricular branch of the vagus, as well as to the upper ganglion of this

nerve.
* The tympanic branch (fig. 26, *) (nerve of Jacobson) enters the

aperture in the ridge of bone between the jugular and the carotid foramen,
and ascends by a special canal to the inner wall of the tympanum, where

it ends in branches : its distribution is given with the tympanum of the

ear.

a. Bandies for Distribution. In the neck the branches are furnished

chiefly to the pharynx and the tongue.
b. Carotid branches surround the internal artery of that name, and

communicate with the pharyngeal branch of the vagus, and the sympa-
thetic nerve.

c. Some muscular branches enter the stylo-pharyngeus, whilst the nerve

is in contact with it.

d. Branches to the pharynx form the pharyngeal plexus by uniting with

nerves from the sympathetic and vagus.
e. The tonsillitic branches supply the tonsil and the arches of the soft

palate. On the former they end in a kind of plexus circulus tonsillaris.

/'. Lingual branches. The terminal branches of the nerve supply the

root and posterior part of the tongue, as well as the lateral surface. The
distribution of these is described with the tongue (SECTION 15).

The PNEUMOGASTRIC NERVE (fig. 26,
2

) (vagus nerve) is the largest of

the cranial nerves in the neck, and escapes through the jugular foramen

1. Glosso-pharyngenl trunk.

2. Vagus.
3. Spiual accessory.

4. Jugular gantrlion.

6. Petrosal ganglion.
6. Jacobsou's nerve.

7. Auricular branch.

8. Koot ganglion of vagus.
9. Trunk ganglion of vagus.

10. Branch joining the petrosal and upper

ganglion of the vagus.
11. Small part of spinal accessory.

12. Chief part of spiual accessory.
13. Pharyngeal branch of vagus.
14. Superior laryugeal branch of vagus.

DIAGRAM OF THE EIGHTH NERVE.

in the same sheath of dura mater as the spinal accessory. In the aperture
of exit it has a distinct ganglion (gang, of the root), to which the smaller

part of the spinal accessory nerve is connected.
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When the nerve has left the foramen, it receives the small part of the

spinal accessory, and swells into a ganglion nearly an inch long (gang, of

the trunk). Here the nerve lies between the internal carotid artery and

jugular vein, and communicates with several nerves. To reach the thorax,
the vagus descends almost vertically (fig. 25,

3

) between the internal jugu-
lar vein and the internal and common carotid arteries; and enters that

cavity, on the right side, by crossing over the subclavian artery, but

beneath the innominate vein.
*

Ganglia, The ganglion of the root (gang, superius), (fig. 26,
8

) is of

a grayish color, and in texture is like the ganglion on the large root of the

fifth nerve. Small branches in the foramen jugulare come from this gan-
glion. The ganglion of the trunk (gang, inferius), (

9
)

is cylindrical in

form, is reddish in color, and is nearly an inch in length; it communicates
with the hypoglossal, spinal, and sympathetic nerves. All the intrinsic

fibres of the trunk of the nerve are surrounded by the ganglionic substance,
but those derived from the spinal accessory nerve (

u
) pass over the gan-

glion without being inclosed in it.

The branches of the pneumogastric nerve may be arranged into those

uniting it with other nerves, and those distributed to parts around.
*

Connecting branches (fig. 26) arise from the ganglion of the root and
the ganglion of the trunk of the vagus.

* From the ganglion of the root. The auricular branch (
7

) is the chief

offset, and crosses the jugular fossa, to enter an aperture near the root of

the styloid process ; it traverses the substance of the temporal bone, and
reaches the outer ear, on which it is distributed. Its farther course will

be described with the anatomy of the ear.
* One or two short filaments unite this ganglion with the spinal acces-

sory nerve ; and a branch of the sympathetic nerve in the necTTenters it.

Occasionally there is an offset (
10

) to join the lower (petrosal) ganglion of

the glosso-pharyngeal nerve.

From the ganglion of the trunk. Communicating filaments connect it

with the hypoglossal nerve. Other branches pass between it and the

upper ganglion of the sympathetic, and between it and the loop of the first

two cervical nerves.

Branches for Distribution (fig. 25). The cervical branches arise from
the inner side of the nerve, and are directed inwards, to supply the

pharynx, the larynx, and the heart.

a. The pharyngeal branch (fig. 26,
13

)
is an offset from the upper part

of the ganglion of the trunk, and terminates in the pharynx. The nerve
is directed inwards over the internal carotid artery (fig. 25,

s
), and joins

the branches of the glosso-pharyngeal nerve on that vessel. Finally it

courses to the side of the middle constrictor muscle, and communicates
with branches of the glosso-pharyngeal, superior laryngeal, and sympa-
thetic nerves, to form the pharyngeal plexus. From the plexus branches

are furnished to the constrictors and palato-glossus and pharyngeus, and
to the pharyngeal mucous membrane between the tongue and the hyoid
bone.

b. The superior laryngeal nerve (fig. 26,
u
) is much larger than the

preceding branch, and comes from the middle of the ganglion of the trunk.

From this point it inclines obliquely inwards beneath the internal carotid

artery (fig. 25,
6
), and reaches the larynx opposite the interval between

the hyoid bone and the thyroid cartilage. The nerve then perforates the

thyro-hyoid membrane, and is distributed to the mucous lining of the
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larynx. (See
"
LARYNX.") In the neck it furnishes branches to the

thyroid body, and the following offset to one laryngeal muscle and the

pharynx :

The external laryngeal branch (fig. 25. 7

)
arises beneath the internal

carotid artery, and runs below the superior laryngeal nerve to the side of

the larynx. Here it gives offsets to the pharyngeal plexus, and it i* con-

tinued beneath the sterno-thyroideus to the crico-thyroid muscle ard the

inferior constrictor. Near its origin this branch communicates with the

superficial cardiac branch of the sympathetic* nerve.

c. Cardiac branches. Some small cardiac nerves spring from the

pneumo-gastric at the upper part of the neck, and join cardiac branches

of the sympathetic. At the lower part of the neck, on each side, there is

a single cardiac nerve : the right one enters the chest and joins the deep
nerve.s_to the heart from the sympathetic ; and the left nerve terminates

in the superficial cardiac plexus of the thorax.

d. The inferior laryngeal or recurrent nerve (fig. 25) leaves the pneumo-
gastric trunk on the right side opposite the subclavian artery, and winding
round that vessel, takes an upward course in the neck to the larynx,

ascending beneath the common carotid and inferior thyroid arteries, and
between the trachea and the oesophagus. At the larynx it enters beneath

the ala of the thyroid cartilage, where it will be afterwards traced. The

following branches arise from it :

Some cardiac branches leave the nerve as it turns round the subclavian

artery ; these enter the thorax, and join the cardiac nerves of the sym-
pathetic.

Muscular branches spring from it whilst it lies between the trachea and
the oesophagus, and are distributed to both those tubes. Near the larynx
some filaments are furnished to the inferior constrictor muscle.

On the left side the recurrent nerve arises in the thorax, opposite the

arch of the aorta, but lies between the trachea and oesophagus in the

neck, as on the right side.

The SPINAL ACCESSORY NERVE (fig. 26,
12

)
courses through the foramen

jugulare with the pneumo-gastric, but is not marked by any ganglion.
The nerve is constructed of two parts, viz., accessory to the vagus, and

spinal, which have a different origin and distribution. (Origin of the

cranial nerves.)
The part accessory to the vagus (") is the smaller of the two, and finally

blends with the pneumo-gastric beyond the skull. In the foramen of exit

it lies close to the vagus, and joins the upper ganglion of that nerve by
one or two filaments. Below the foramen it is continued over the lower

ganglion of the nerve, and blends with the trunk beyond the ganglion.
It gives offsets to join the pharyngeal and upper laryngeal branches of the

pneumo-gastric, and according to Bendz, to many other branches of that

nerve.

The spinal part (fig. 26,
lz

) is much larger, is round and cord-like, and
is connected with the smaller piece whilst it is passing through the fora-

men jugulare. Beyond the foramen the nerve (fig. 25,
2

) takes a back-
ward course through the sterno-mastoid muscle, and across the side of the

neck to end in the trapezius muscle : at first it is concealed by the jugular
vein, but it then passes either over or under that vessel. The connections

of the nerve beyond the sterno-mastoideus have been already examined

(p. 66).



SUB-OCCIPITAL NERVE. 115

The nerve furnishes muscular offsets to the sterno-mastoideus and the

trapezius.
The HYPO-GLOSSAL NERVE (ninth of Willis), issuing from the cranium

by the anterior condyloid foramen, lies deeply between the internal carotid

artery and the jugular vein (fig. 25, *). It next comes forwards between

the vein and artery, turning round the outer side of the vagus to which it

is united. The nerve now descends in the neck, and becomes superficial

below the digastric muscle in the anterior triangular space ; from this spot
it is directed inwards to the tongue and its muscles.

*
Connecting branches. Near the skull the hypo-glossal is united by

branches with the vagus nerve, the two being almost inseparably joined.
* Rather lower down the nerve is connected by offsets with the sympa-

thetic, and with the loop of the first two spinal nerves.

The branches for distribution have been met with in the foregoing dis-

sections. Thus in the neck it supplies, in union with the spinal nerves,
the depressors of the hyoid bone. In the submaxillary region it furnishes

branches to one elevator (genio-hyoid) of the os hyoides ; to the extrinsic

muscles of the tongue except the palato and pharyngeo-glossus ; and to all

the intrinsic of the tongue.
Dissection. The small rectus capitis lateralis muscle, between the

transverse process of the atlas and the base of the skull, is now to be cleaned

and learnt. At its inner border the anterior branch of the first cervical

nerve, which forms part of a loop on the atlas, is to be found.

The RECTUS CAPITIS LATERALIS (fig. 25) is small and thin, and repre-
sents an intertransverse muscle. It arises from the anterior transverse

process, and the tip of the united transverse processes of the atlas ; and is

inserted into the jugular eminence of the occipital bone.

On the anterior surface rests the jugular vein ; and in contact with the

posterior is the vertebral artery. To the inner side lies the anterior pri-

mary branch of the first cervical nerve.

Action, It assists the muscles attached to the mastoid process in in-

clining the head laterally.
Dissection. For the purpose of tracing backwards the anterior branch

of the first cervical nerve divide the rectus lateralis muscle, and observe

the offset to it ; then cut off the end of the lateral mass of the atlas, and
remove the vertebral artery, so as to bring into view the nerve as it lies

on the first vertebra.

The anterior primary branch of the first or sub-occipital nerve is slen-

der in size, and arises from the common trunk on the neural arch of the

atlas. From that origin it is directed forwards on the arch, beneath the

vertebral artery, to the inner side of the rectus lateralis : here it bends
down in front of the lateral mass of the bone, and forms a loop by uniting
with the second cervical nerve. As the nerve passes forwards it supplies
the rectus lateralis muscle, and branches connect the loop with the vagus,

hypoglossal, and sympathetic nerves.

SYMPATHETIC NERVE. In the neck the sympathetic nerve consists,

on each side, of a gangliated cord, which lies close to the vertebral column,
and is continued into the thorax. On this part of the nerve ai'e three

ganglia : One near the skull, another on the neck of the first rib, and a

third somewhere between the two ; these are named respectively superior,

inferior, and middle ganglion. From the ganglia proceed connecting
branches with the spinal and most of the cervical cranial nerves; and
branches for distribution to viscera and bloodvessels.
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Besides the ganglia above mentioned, there are other ganglia in the

head and neck in connection with the three trunks of the fifth nerve.

Dissection. To display the brandies of the sympathetic nerve requires

greater care than is necessary in tracing the white fibred nerves, for they
are softer, more easily torn, and generally of smaller size. In the neck
the ganglia and their branches have been partly prepared, and only the

following additional dissection will be required to bring them into view :

The jugular vein having been cut through, the upper ganglion will be

seen by raising the carotid artery, and the trunks of the vagus and hypo-

glossal nerves, and by cutting through the branches that unite these two

to the loop of the first and second spinal nerves. The several branches of

the ganglion are to be traced upwards on the carotid artery, inwards to

the pharynx, down along the neck, and outwards to other nerves.

The dissector has already seen the middle ganglion on or near the infe-

rior thyroid artery, and its branches to spinal nerves, and along the neck,
are now to be traced.

To obtain a view of the inferior ganglion the greater part of the first

rib is to be taken away, and the subclavian artery is to be cut through,
inside the scalenus, and drawn aside, without however destroying the fine

nerves that pass over it. The clavicle is supposed not to be in position.
The ganglion is placed on the neck of the first rib

;
its branches are large,

and are easily followed outwards to the vertebral artery and the spinal

nerves, and downwards to the thorax.

The SUPERIOR CERVICAL GANGLION is the largest of the thrfe, and is

of a reddish-gray color. Of a fusiform shape, it is as long as the second

and third cervical vertebra?, and is placed on the rectus capitis anticus

major muscle, beneath the internal carotid artery and the contiguous cra-

nial nerves. Branches connect the ganglion with other nerves ; and some
are distributed to the bloodvessels, the pharynx, and the heart.

*
Connecting branches unite the sympathetic with both the spinal and

the cranial nerves.
* With the spinal nerves. The four highest spinal nerves have branches

of communication with the upper ganglion of the sympathetic ; but the

offset to the fourth nerve may come from the cord connecting the upper
to the next ganglion.

* With the cranial nerves. Near the skull the trunks of the vagus (its

lower ganglion) and hypoglossal nerves are joined by branches of the

sympathetic. In the foramen jugulare also, both the petrosal ganglion
of the glosso-pharyngeal and the ganglion of the root of the vagus receive

small filaments, one to each, from an ascending offset of the ganglion.
Communications are formed with several other cranial nerves by means

of an offset from the ganglion into the carotid canal (p. 33).
Branches for Distribution. This set of branches is more numerous

than the preceding, and the nerves are larger in size.

Branches for bloodvessels (nervi molles). These nerves surround the

external carotid artery, and ramify on its branches so as to form plexuses
on the 'arteries with the same names as the vessels : some small ganglia
are occasionally found on these ramifying nerves. By means of the plexus
on the facial artery the submaxillary ganglion communicates with the sym-
pathetic ; and through the plexus on the internal maxillary artery the otic-

ganglion obtains a similar communication.

Another offset from the upper part of the ganglion accompanies the

internal carotid artery and its branches. Near the skull it divides into
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two pieces, which enter the canal for the carotid, one on each side of that

vessel : and are continued to the eyeball and the pia mater of the brain,

forming secondary plexuses on the ophthalmic and cerebral arteries. In

the carotid canal communications are formed with the tympanic nerve (p.

Ill) and with the spheno-palatine ganglion (p. 141) ; with the former near

the lower, and with the latter near the upper opening of the canal. The
communications and plexuses which these nerves form in their course to

the base of the brain are described at p. 33.

The pharyngeal nerves pass inwards to the side of the pharynx, where

they join with other branches of the cranial nerves in the pharyngeal

plexus (p. 113).
Cardiac nerves enter the thorax to join in the plexuses of the heart.

There are three cardiac nerves on each side, viz., superior, middle, and

inferior, each taking its name from the ganglion of which it is an offset.

The superior cardiac nerve (superficial) of the right side courses behind

the sheath of the carotid vessels, and enters the thorax beneath the sub-

clavian artery. In the neck the nerve is connected with the cardiac

branch of the vagus, with the external laryngeal, and with the recurrent

nerve. In some bodies it ends by joining one of the other cardiac nerves.

The MIDDLE CERVICAL GANGLION (gang, thyroideum) is of small size,

and is situate opposite the fifth cervical vertebra, usually on or near the

inferior thyroid artery. It has a roundish shape, and lies beneath the

great vessels. Its branches are the following:
*
Connecting branches with the spinal nerves sink between the borders

of the longus colli and anterior scalenus, to join the fifth and sixth cervi-

cal nerves.

Branches for Distribution. These consist of nerves to the thyroid

body, together with the middle cardiac nerve.

The thyroid branches ramify around the inferior thyroid artery, and
end in the thyroid body ; they join the external and recurrent laryngeal
nerves.

The middle or great cardiac nerve descends to the thorax across the

subclavian artery ;
its termination in the cardiac plexus will be learnt in

the chest. In the neck it communicates with the upper cardiac and re-

current laryngeal nerves.

The INFERIOR CERVICAL GANGLION is of large size but irregular in

shape, and occupies the interval between the first rib and the lateral mass
of the last cervical vertebra, its position being internal to the superior
intercostal artery. Oftentimes it extends in front of the neck of the rib,

and joins the first swelling of the knotted cord in the thorax. Its branches

are similar to those of the other two ganglia.
One or two branches surround the trunk of the subclavian artery, and

supply filaments to that bloodvessel.
*
Connecting branches join the last two cervical nerves. Other nerves

accompany the vertebral artery, forming a plexus vertebral, around it,

and communicate with the spinal nerves as high as the fourth.

Only one branch for distribution, the inferior cardiac nerve, issues from

the lower ganglion. It lies beneath the subclavian artery, joining in that

position the recurrent laryngeal nerve, and enters the thorax to terminate

in the deep cardiac plexus behind the arch of the aorta.

Directions. The student now proceeds to dissect the left side of the

neck, but the remains of the right half should be carefully preserved during
the time occupied in the examination of the left half.
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SECTION X.

DISSECTION OF THE LEFT SIDE OF THE NECK.

Directions. In the dissection of the left half of the neck, the differences

observable between it and the right side are specially to be studied.

When the description of the right side will suffice, reference will be made
to it.

After the neck has been made tense over a narrow block, the anterior

part of it is to be prepared as on the opposite side. The description of the

right side (p. 67 to 73) is to be used for the anterior triangular space, the

sterno-mastoideus, and the depressor muscles of the hyoid bone.

Next the scaleni muscles and the subclavian vessels are to be learnt.

The dissection and description of the muscles on the right side (p. 73 to

75), will serve for those on the left, except that the student will meet on

the left side with the thoracic duct.

The thoracic duct is contiguous to the part of the subclavian artery in-

side the scalenus muscle. If it is uninjected it looks like a vein, rather

smaller than a crow-quill ; and it will be found by separating the jugular
vein from the carotid artery, about half an inch above the clavicle, cours-

ing from beneath the artery to end in the subclavian vein.

On this side the clavicle may remain articulated, in order that the joint

may be learnt.

The LEFT SUBCLAVIAN ARTERY arises from the arch of the aorta, in-

stead of from an innominate trunk, and ascends thence over the first rib

in its course to the upper limb. With this difference on the two sides in

the origin of the subclavian the one vessel beginning opposite the sterno-

clavicular articulation, the other in the thorax it is evident that the

length and connections of the part of the artery on the inner side of the

scalenus must vary much on opposite sides.

First part. The part of the artery internal to the anterior scalenus is

much longer on the left than the right side, and is almost vertical in direc-

tion, instead of being horizontal like its fellow. After leaving the chest

it is deeply placed in the neck, near the spine and the oesophagus, and
does not rise usually so high above the first rib as the right subclavian.

Between the artery and the surface are structures like those on the

right side, viz., the common teguments with the platysma and deep fascia,

and the sterno-mastoid, hyoid, and thyroid muscles. Behind the vessel is

the longus colli muscle. To the inner side are the oesophagus and the

thoracic duct; and the pleura is in contact with the outer and anterior

parts. Its connections lower in the chest are described in the dissection

of the thorax.

Veins. The internal jugular vein is superficial to the artery and paral-
lel to it.

Nerres. The pneumo-gastric nerve lies parallel to the vessel instead

of across it as on the right side; and the phrenic nerve crosses over it

close to the scalenus. Accompanying the artery are the cardiac branches

of the sympathetic, which course along it* inner side to the chest ; and
beneath it is the inferior cervical ganglion.
The second and third parts of the artery, viz., beneath and beyond
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the scalenus, are nearly the same as on the right side (p. 76); but the

student must note for himself the variations that may exist in the connec-
tions.

The branches of this artery resemble so closely those of the right trunk,
that one description will serve for both (p. 76 to 78). It may be re-

marked, that the superior intercostal of the left side is usually internal to,

instead of beneath the scalenus as on the right side; in other words, this

branch arises sooner.

The thoracic duct (fig. 27,
8

) conveys the chyle and lymph of the

greater part of the body into the venous circulation. Escaping from the

thorax on the oesophagus, the duct ascends in the neck as high as the

seventh or sixth cervical vertebra. At the spot mentioned it issues from
beneath the carotid trunk, and arches outwards above or over the subcla-

vian artery, and in front of the scalenus muscle and the phrenic nerve, to

open into the subclavian close to the union with the internal jugular vein. ^J
Double valves, like those of the veins, are present in the interior of the

tube ; and a pair guards the opening into the posterior part of. the vein,
to prevent the passage of the blood into it. Frequently the upper part of ~^
the duct is divided; and there may be separate openings into the large fe. Q
vein, corresponding with those divisions. C f^

Fig. 27.

10

L
f?r. o

DIAGRAM OF THE ENDINO OF THE LYMPH DUCT AND THE THORACIC DUCT IN THE VEINS.

1. Upper vena cava. 8. Thoracic duct.

2. Right, and 3, left innominate vein. 9. A lymphatic vessel joining the right lym-
4. Left, and 5, right internal jugular. phatic duct, as this is about to end in

6. Left, and 7, right subclavian vein. the subclavian vein.

Large lymphatic vessels from the left side of the head and neck, and
from the left upper limb, open into the upper part of the duct, and some-
times separately into the vein (

10

).

Structure. This tube is formed of three coats like the bloodvessels,

viz., inner, middle, and outer. The inner is an elastic layer of longitudi-
nal fibres covered by flattened epithelium; the middle is muscular and
elastic with transverse fibres ; and the outer is constructed chiefly of fibrous

tissues arranged longitudinally and obliquely.
Examine next the brachial and cervical plexuses, using the description

of the right side (p. 79 to 81).
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COMMON CAROTIDS. On opposite sides these vessels have differences

like those between the right and left subclavian arteries; for the left ves-

sel arises from the arch of the aorta, and is therefore deep in the chest,

and longer than the right. The description of the artery between its

origin and the top of the sternum will be included in the dissection of the

thorax.

Beyond the sterno-clavicular articulation the vessels, on both sides, so

nearly resemble one another that the same description may serve for the

two (p. 81). On the left side, however, the jugular vein and the pneumo-
gastric nerve are much nearer to the carotid than on the right side, and
are placed over the artery in the lower third of the neck. 1

PARTS IN THE UPPER APERTURE OF THE THORAX. The relative po-
sition of the several parts entering or leaving the thorax by the upper
opening may be now observed.

In the middle line lie the remains of the thymus gland, and the trachea

and oesophagus. In front of the trachea are the lower ends of the sterno-

hyoid and sterno-thyroid muscles with layers of the cervical fascia, and the

inferior thyroid veins ; and behind the gullet and windpipe is the longus
colli muscle. Between the two tubes is the recurrent nerve on the left

side.

On each side the bag of the pleura and the apex of the lung project into

the neck ; and in the interval between the pleura and the trachea and

O3sophagus, are placed the vessels and nerves passing between the thorax

and the neck. Most anteriorly on both sides lie the innominate vein, the

phrenic nerve, and the internal mammary artery ; but the vessels and
nerves next met with are different on the two sides. On the right side

come the innominate artery, with the vagus, the cardiac nerves, and the

right lymphatic duct; but on the left side are the left vagus, the left com-
mon carotid artery, the thoracic duct, and the left subclavian artery with

the cardiac nerves. Lastly, altogether behind on each side are part of the

first intercostal nerve, the cord of the sympathetic, and the superior inter-

costal artery.
The THYROID BODY is a soft reddish mass, -which is situate opposite the

upper part of the trachea. It consists of two lobes, one on each side,

which are united by a narrow piece across the front of the windpipe. The

connecting piece, about half an inch in depth, is named the isthmus, and
is placed opposite the second and third rings of the air tube.

Each lobe is somewhat conical in shape, with the smaller end upwards,
and is about two inches in length. It is interposed between the windpipe
and the sheath of the common carotid artery, and is covered by the sterno-

thyroid, sterno-hyoid, and omo-hyoid muscles. The extent of the lobe

varies ; but usually it reaches as high as the middle of the thyroid cartilage,
and as low as the sixth ring of the trachea.

From the upper part of the thyroid body, and most commonly from the

left lobe, a conical piece pyramid, ascends towards the hyoid bone, to

which it is connected by a fibrous band. Sometimes this part is attached

to the os hyoides by a slip of muscle, the levator glandutce thyroidece of

Scemmering.
'

This body is of a brownish red or purple hue, is granular in texture,
and weighs from one to two ounces. Its size is larger in the woman than

1

Occasionally these differences will be reversed the vein and nerve being over
the artery on the right side, and away from it on the left.
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in the man. On cutting into the gland a viscid yellowish fluid escapes.
It has not any excretory tube or duct.

Structure. The thyroid body is not provided with a distinct capsule ;

but it is surrounded by areolar and fine elastic tissues, which project into

the substance and divide it into masses.

The substance of the gland consists of spherical or elongated vesicles,

which vary in size, some being as large as the head of a small pin, and
others only ^^th of an inch. These vesicles are simple sacs, distinct from

one another, and contain a yellowish fluid with corpuscles. The wall of

the vesicles consists of a thin proper membrane with a nucleated epithelial

lining. Fine vessels and areolar tissue unite together the vesicles into

small irregular masses or lobules of the size of the little finger nail.

The arteries of the thyroid body are two on each side superior and
inferior thyroid. The branches of the external carotids (superior thyroid)

ramify chiefly on the anterior aspect ; while those from the subclavians

(inferior thyroid) pierce the under surface of the body. A very free com-
munication is established betvveen'all the vessels; and in the substance of

the thyroid body the arteries form a capillary network around the vesicles.

Occasionally there is a third thyroid branch (art. thyroid, ima) which
arises from the innominate artery into the thorax, and ascending in front

of the trachea assists in supplying the thyroid body.
The veins are large and numerous ; they are superior, middle, and infe-

rior thyroid on each side. The first two enter the internal jugular vein

(p. 82). The inferior thyroid vein issues from the lower part of the thy-
roid body, and descends on the trachea the two forming a plexuse on

that tube beneath the sterno-thyroid muscles ; it enters finally the innomi-

nate vein of its own side.

The TRACHEA, or air tube, is continued from the larynx to the thorax,
and ends by dividing into two tubes (bronchi) one for eacli lung. It occu-

pies the middle line of the body, and extends commonly from the fifth

cervical to the fourth dorsal vertebra, measuring about four inches and a
half in length, and nearly one in breadth. The front of the trachea is

rounded in consequence of the existence of firm cartilaginous bands in the

anterior wall, but at the posterior aspect the cartilages are absent, and the

tube is flat and muscular.

The cervical part of the trachea is very movable, and has the following
relative position to the surrounding parts. Covering it in front are the

small muscles reaching from the sternum to the hyoid bone, with the deep
cervical fascia : beneath those muscles is the inferior thyroid plexus of

veins ; and near the larynx is the isthmus of the thyroid body. Behind
the tube is the oesophagus, with the recurrent nerves. On each side are

the common carotid artery and the thyroid body.
The structure of the trachea is described in Section XVII.
The CESOPHAGUS, or gullet, reaches from the pharynx to the stomach.

It commences, like the trachea, opposite the fifth cervical vertebra, and
ends opposite the tenth dorsal vertebra. The tube reaches through part of

the neck, and through the whole of the thorax ; and occupies the middle

line of the body. In length it measures about nine inches.

In the neck its position is behind the trachea till near the thorax, where
it projects to the left side of the air tube, and touches the thyroid body
and the thoracic duct. Behind the oesophagus is the longus colli muscle.

On each side is the common carotid artery, the proximity of the left being

greatest because of the projection of the oesophagus towards the same side.
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The structure of the oesophagus will be examined in the dissection of

the thorax.

Directions. The dissector may learn next the digastric and stylo-hyoid

muscles, with the hypoglossal nerve (p. 82). Afterwards .lie may take

the trunk of the external carotid, with the following branches superior

thyroid, facial, occipital, posterior auricular, and superficial temporal (p.
83 to 87).
The dissector is not to examine now the pterygo-maxillary or sub-

maxillary regions on the left side, because such a proceeding would inter-

fere with the subsequent dissections. Before learning the pharynx he

should lay bare, on this side, the middle and inferior ganglia of the sym-
pathetic with their branches.

Dissection. For the display of the two lower ganglia of the sympathetic
and their branches, it will be necessary to take away the great bloodvessels

by cutting them across at the lower part of the neck, and near the digastric
muscle. In removing the vessels, care must be taken of the sympathetic
beneath them.

The middle ganglion must be sought in the fat and areolar tissue near

the inferior thyroid artery ; and the inferior one will be seen on the neck
of the first rib, after the subclavian artery has been divided. The upper
cardiac nerve may be found descending beneath the carotid sheath.

The upper end of the sternum with its attached clavicle is to be taken

away next, by cutting through the middle of the first rib ; and the piece
of bone is to be put aside for the subsequent examination of the sterno-

clavicular articulation.

The middle and inferior cervical ganglia of the sympathetic nerve are

so similar to the corresponding ganglia of the right side, that the same

description will suffice (p. 117).
The cardiac nerves are three in number on the left as on the right side,

viz., superior, middle, and inferior, but they present some differences.

The superior cardiac nerve has a similar course in the neck on both

sides ; but the left in entering the chest lies between and parallel to the

carotid and subclavian arteries.

The middle cardiac nerve unites frequently with the next, and passes
beneath the subclavian artery to the deep cardiac plexus.
The inferior cardiac nerve is generally a small branch, which enters

the thorax conjoined with the preceding, to end in the cardiac plexus.

SECTION XI.

DISSECTION OF THE PHARYNX.

THE pharynx, or the commencement of the alimentary passage, can be

examined only when it has been separated from the rest of the head ; and
it will therefore be necessary to cut through the base of the skull in the

manner mentioned below, so as to have the anterior halt, with the pharynx
connected to it, detached from the posterior half.

Dissection. The block being removed from beneath the neck, the head
is to be placed downwards, so that it may stand on the cut edge of the

skull. .Next the trachea and oesophagus, together with the vagus and
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sympathetic nerves, are to be cut near the first rib, and all are to be sepa-
rated from the spine as high as the basilar process of the occipital bone ;

and without injuring, on the left side, the vessels and nerves near the

skull.

For the division of the skull turn upwards the inner surface of the base,
and make the following incisions in the posterior fossa. On the right side

a cut, with the chisel, is to be carried along the line of union of the

petrous part of the temporal with the occipital bone. On the left side an-

other cut with the chisel is to be made in the same direction, but through
the occipital bone internal to the foramen jugulare and the inferior petrosal
sinus : this is to begin rather behind that foramen, and to end opposite the

one on the other side. The skull is to be sawn through vertically on the

left side close behind the mastoid part of the temporal bone, so that the

incision shall meet the outer end of the cut made with the chisel.

Finally placing the skull again upside down, let the student chisel

through the basilar process of the occipital bone between the attachments

of the pharynx and the muscles of the spinal column, the instrument being
directed backwards. The base of the skull is now divided into two parts

(one having the pharynx attached to it, the other articulating with the

spine), which can be readily separated with a scalpel.
The spinal column with the piece of the occipital bone connected with

it should be set aside, and kept for after examination.

Dissection of the pharynx (fig. 28). Let the student take the anterior

part of the divided skull, and, after moderately filling the pharynx with

tow, fasten it with hooks on a block, so that the oesophagus may be pen-
dent and towards him.

On the left side of the pharynx a different view from that of the right
side may be obtained of the cranial and sympathetic nerves near the skull

(p. 112), when some loose areolar tissue, and the styloid process with its

muscles, have been removed : if the lower ends of the nerves are fixed

with pieces of thread, a more satisfactory examination can be made of

them.

Afterwards the dissector may proceed to remove the fascia from the

constrictor muscles of the right side (fig. 28), in the direction of the fibres

these radiating from the side to the middle line. The margins of the

two lower constrictor muscles (middle and inferior) are to be defined.

Beneath the lower one near the larynx, will be found the recurrent nerve

with vessels ; whilst intervening between the middle and superior, are the

stylo-pharyngeus muscle and the glosso-pharyngeal nerve.

To see the attachment of the superior constrictor to the lower jaw and
the pterygo-maxillary ligament, it will be necessary to cut through the in-

ternal pterygoid muscle of the right side. Above the upper fibres of this

constrictor, and near the base of the skull, are two small muscles of the

palate (F and H) entering the pharynx : one tensor palati, lies between
the internal pterygoid plate and muscle ; and the other levator palati, is

farther in, and larger.
The PHARYNX is situated behind the nose, mouth, and larynx. Its

extent is from the base of the skull to the cricoid cartilage of the larynx,
whore it ends in the oesophagus. In form it is somewhat conical, with the

dilated part upwards ; and in length it measures from five to six inches.

Tlit! tube of the pharynx is incomplete TnTPPont, where it communicates
with the cavities above mentioned, but is quite closed behind. On each

side of it are placed the trunks of the carotid arteries, with the internal
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jugular vein and the accompanying cranial and sympathetic nerves. Behind
it is the spinal column, covered by muscles, viz., longus colli and rectus

capitis anticus major.
In front the pharynx is united to the larynx, the hyoid bone and the

tongue, and to the bony framework of the nasal cavity ; but behind it is

unattached, and is formed chiefly of thin, fleshy strata. In the posterior
wall are contained elevator and constrictor muscles ; and at the upper part
the bag is further completed by an aponeurotic expansion which fixes it to

the base of the skull. The whole is lined by mucous membrane.
The aponeurosis of attachment is seen at the upper part of the pharynx,

where the muscular fibres are absent, to connect the tube to the base of the

skull, and to complete the posterior boundary. Superiorly it is fixed to

the basilar process of the occipital, and the petrous part of the temporal
bone, as well as to the cartilage between the two ; but inferiorly it becomes

thin, and extends between the muscular and mucous strata. On this mem-
brane some of the fibres of the constrictor muscles terminate.

The CONSTRICTORS are three thin muscles, which are arranged like

scales, the lower partly overlaying the middle, and the middle the upper.

^ The inferior constrictor (fig. 28,
A
), the most superficial and lowest,

"

arises from the side of the cricoid cartilage ;
from the oblique line and

! upper and lower borders of the thyroid cartilage, and from the part of the

latter which is behind the oblique line. The origin is small when com-

pared with the insertion, for the fibres are directed backwards, radiating,
- 'and are inserted into a raphe along the middle line, where it meets the

Corresponding muscle of the opposite side.

The outer surface of the muscle is in contact with the sheath of the

carotid artery, and with the muscles covering the spinal coluinn. The
lower border is straight, and is continuous with the fibres of the resopha-

gus ; whilst the upper border overlaps the fibres of the middle constrictor

(B). The recurrent nerve and vessels (
5

) enter beneath the lower border.

The middle constrictor (fig. 28 B
) has nearly the same shape as the pre-

ceding, that is to say, it is narrowed in front and expanded behind. Its

fibres arise from the great cornu of the os hyoides, from the small cornu

of the same bone, and from the stylo-hyoid ligament. From this origin
the fibres radiate, and are blended along the middle line with the other

muscles.

The surfaces have connections similar to those of the preceding con-

strictor. The upper border is separated from the superior constrictor by
the stylo-pharyngeus muscle D, and ends on the aponeurosis of the pharynx,
about an inch from the base of the skull. The lower border descends

beneath the inferior constrictor ; and opposite the interval between the two
is the upper laryngeal nerve

(
3
).

The superior constrictor (fig. 28 c
)

is the least strong of the three

muscles, and wants the usual conical form. Its origin is extensive, and
is connected successively, from above down, with the inner surface of the

internal pterygoid plate (the lower third or less), with the pterygo-maxil-

lary ligament, with the posterior part of the mylo-hyoid ridge of the lower

jaw, and with the mucous membrane of the mouth and the side of the

tongue. The fleshy fibres pass backwards, and are inserted on the aponeu-
rosis of the pharynx, as well as into the raphe along the middle line.

The parts in contact externally with this muscle are, the deep vessels

and nerves of the neck
; and internally it is lined by the aponeurosis and

the mucous membrane. The upper border consists of arched fibres which
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are directed backwards from the pterygoid plate; and above it the levator

palati muscle F is seen. The lower border is overlaid by the middle con-

strictor muscle. The attachment to the pterygo-maxillary ligament cor-

responds with the origin of the buccinator muscle i.

Fig. 28.

Muscles :

A. luferior constrictor.

B. Middle constrictor,

c. Upper constrictor.

D. Stylo-pharyngeus.
f. Levator palati.

H. Tensor palati.

i. Buccinator.

K. Hyo-glossus.

Nerves .

1. Glosso-pharyngeal.
2. Hypo-glossal.
3. Superior larynfjeal.

4. External laryngeal.
5. Recurrent laryngeal.
6. Gustatory nerve.
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EXTERNAL VIEW OF THE PHARYNX (Illustrations of Dissections).

Action of constrictors. The muscles of both sides contracting will

diminish the size of the pharynx ; and as the anterior attachments of the

lower muscles are nearer together than those of the upper, the tube will

be contracted more behind the larynx than near the head.

In swallowing the morsel is seized first by the middle constrictor, and
is delivered over to the inferior, by which it is conveyed to the esopha-
gus: both muscles act involuntarily. By the contraction of the upper
muscle the space above the mouth will be narrowed, so that the soft palate;

being raised, the upper portion of the pharyngeal space can be shut off

from the lower.
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Dissection (fig. 29). Open the pharynx by an incision along its mid-

dle, and, after removing the tow from the interior, keep it open with

hooks: a better view of the cavity will be obtained by partly dividing the

occipital attachment on each side. The mucous membrane is to be care-

fully removed below the dilated extremity of the Eustachian tube on the

right side, for the purpose of finding some pale muscular fibres, salpingo-

pharyngeus c, which descend from it.

The ELEVATORS of the pharynx are two in number on each side an
external (stylo-pharyngeus), and an internal (salpingo-pharyngeus).
The stylo-pharyngeus (external elevator) may be read again with the

pharynx. Its description is given in p. 106.

Salpingo-pharyngeus, c (internal elevator). This little band is fixed

by tendon to the lower border of the cartilage of the Eustachian tube near

the orifice. Its fleshy fibres end below by joining those of the palato-

pharyngeus Q. If the part is not tolerably fresh the muscle may not be

visible.

Action. This thin muscle elevates the upper and lateral part of the

pharynx above the spot where the large external elevator enters the wall;

but it is probably used chiefly in opening the Eustachian tube in swal-

lowing.
The interior of the pharynx (fig. 29) is wider from side to side than

from before back, and its greatest width is opposite the hyoid bone; from

that spot it diminishes both upwards and downwards, but much more

rapidly in the latter than in the former direction. Through the part of

the passage above the mouth the air moves in respiration ; whilst through
that below the mouth both air and food are transmitted the air passing
to the aperture of the windpipe, and the food to the oesophagus. In it

the following objects are to be noticed:

At the top are situate the posterior apertures, G, of the nasal cavity,
which are separated by the septum nasi; and below them hangs the soft

palate, partly closing the cavity of the mouth. By the side of each nasal

aperture is the trumpet-shaped end of the Eustachian tube, F.

Below the soft palate, the opening into the mouth isthmus faucium,

H, is to be recognized ; and on each side of this is the tonsil, K, which is

placed in a hollow between two prominences named pillars of the soft

palate the one, I, proceeding from the soft palate to the side of the

tongue, and the other. L, from the same part to the side of the pharynx.
Next in order, below the mouth, comes the aperture of the larynx, x;

and close in front of it is the epiglottis, or the valve which assists to close

that opening during deglutition. Lowest of all is the opening, o, from

the pharynx into the oesophagus.
The apertures into the pharynx are seven in number, and have the

following position and boundaries:

The posterior openings of the nasal fossae, G, are oval in form, and
measure about an inch from above down, but only half an inch across.

Each is constructed in the dried skull by the sphenoid and palate bones

above, and by the palate below ; by the vomer inside, and the internal

pterygoid plate outside; and it is lined by mucous membrane.
The Eustachian tube, F, is a canal, partly osseous, partly cartilaginous,

by which the tympanic cavity of the ear communicates with the exter-

nal air.

If the mucous membrane be removed from the tube on the right side,

the cartilaginous part appears to be nearly an inch long. It is narrow
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superiorly, where it is fixed to the margins of a groove between the petrous

part of the temporal and the sphenoid bone; but it increases in width as

it is directed downwards to the pharynx, and ends by a wide aperture
inside the internal pterygoid plate, on a level with the inferior meatus.

Its opening in the pharynx is oval in form ; and the inner side, which is

larger than the outer, projects forwards, giving rise to a trumpet-shaped
mouth.

Fig. 29.

A. Levator palati.

B. Tensor palati.

c. Salpingo-phavyngeus.
D. Azygos uvulse.

E. Internal pterygoid muscle,

r. End of the Eustachian tube.

fl. Posterior naris.

H. Mouth cavity.

I. Anterior pillar of the fauces.

K. Apertures of the tonsil.

L. Posterior pillar of the fauces.

N. Opening of the larynx.
o. Opening of the resophagus.
p. Uvula.

0. Superficial part of Palato-pharyn-

geus.
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INTERNAL VIEW OF THE PHARNYX (Illustrations of Dissections). MUSCLES OF THE PALATE, AND
NAMED PARTS.

This part of the tube is constructed by a triangular piece of cartilage,
whose margins are bent downwards so as to inclose a narrow space; but

at the under aspect the cartilage is deficient, and the wall is formed by
fibrous membrane. Closely united to the pterygoid plate, the tube is

covered by the mucous membrane ; and through it the mucous lining of

the cavity of the tympanum is continuous with that of the pharynx.
The space included between the root of the tongue and the arches of

the soft palate on opposite sides is called the fauces. It is wider below

than above; and on each side lies the tonsil.
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The isthmus faucium, H, is the narrowed aperture of communication
between the mouth and the fauces, whose size is altered by the elevated

or pendent position of the soft palate. Laterally it is bounded by the

anterior arches of the soft palate, which are named pillars of the fauces.
The aperture of the larynx, N, is wide in front, where it is bounded by

the epiglottis, and pointed behind between the arytrenoid cartilages. The
sides are sloped from before back, and are formed by folds of the mucous
membrane extending between the arytaenoid cartilages and the epiglottis.

Posteriorly it is limited by the cornicula laryngis, and by the aryta?noid
muscle covered by mucous membrane. During respiration this aperture is

unobstructed, but in the act of deglutition it is closed by the epiglottis.
The opening into the oesophagus, o, is the narrowest part of the pha-

rynx, and is opposite the cricoid cartilage and the fifth cervical vertebra.

Internally the mucous membrane in the oesophagus is paler than that in

the pharynx : and externally the point at which the pharynx ends is

marked by a slight contraction, and by a change in the direction of the

muscular fibres.

The SOFT PALATE, Q (velum pendulum palati), is a movable structure

between the mouth and the pharynx, which can either close the opening
of the mouth, or cut off the passage to the nose, according as it is de-

pressed or elevated. In the usual position of the soft palate (the state of

relaxation) the anterior surface is somewhat curved, and is continuous

with the roof of the mouth, whilst the opposite surface is convex and
turned to the pharynx. The upper border is fixed to the posterior margin
of the hard palate ; and each lateral part joins the pharynx. The lower

border is free, and presents in the centre a conical pendulous part the

uvula, P. Along its middle is a slight ridge, indicative of the original

separation into two halves.

Springing from the lower part of the soft palate, near the uvula, are two
folds on each sides, containing muscular fibres, which are directed down-
wards on the sides of the fauces. These are named arches or pillars of the

palate, and are distinguished from one another by their relative position.
The anterior, i, reaches from the fore part to the side of the tongue near

the middle ; and the posterior, L, longer than the other, is continued from
the lower border to the side of the pharynx. As they diverge from their

origin to their termination, they limit a triangular space in which the ton-

sil lies.

The velum consists of an aponeurosis, with muscles, vessels, nerves, and
mucous glands ; and the whole is enveloped by the mucous membrane.

Dissection Some of the muscles of the palate are readily displayed,
but others require care in their dissection.

On the right side the two principal muscles of the soft palate the ele-

vator and tensor, are very plain. These have been partly dissected on the

right side ; but to follow them to their termination, let the upper attach-

ment of the pharynx on the same side, and the part of the superior con-

strictor which arises from the internal pterygoid plate, be cut through.
The levator will be fully laid bare by the removal of the mucous mem-
brane, and a few muscular fibres covering its lower part. The tendon of

the tensor palati should be followed round the hamular process of the

pterygoid plate ; and its situation in the palate beneath the levator should

be made evident. The position of the Eustachian tube with respect to

those muscles should be ascertained.
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On the left side, the mucous membrane is to be raised with great care

from the posterior surface of the palate, to obtain a view of the superficial
muscular fibres. Immediately beneath the mucous covering are some
fine transverse fibres of the palato-pharyngeus muscle; and beneath them,
in the middle line, are the longitudinal fibres of the azygos uvulae. A
deeper set of fibres of the palato-pharyngeus is to be followed, on the right

side, beneath the levator and azygos muscles.

The student should remove next the mucous membrane from the mus-
cular fibres contained in the arches of the palate, and should follow these

upwards and downwards. In order to see them in the anterior fold, it

will be necessary to take the membrane from the anterior surface of the

palate. If the part is not tolerably fresh, some of the paler fibres may
not be visible.

Aponeurosis of the soft palate* Giving strength to the velum is a thin

but firm aponeurosis, which is attached to the hard palate. This mem-
brane becomes thinner as it descends in the velum; and it is joined by
the tendon of the tensor palati muscle.

The MUSCLES of the soft palate are four on each side, an elevator and

tensor; with the palato-glossus and paJato-pharyngeus, which act as de-

pressors. In addition there is a small median azygos muscle.

The LEVATOR PALATI (fig. 29,
A
)

is a thick, roundish muscle, which is

partly situate outside the pharynx. It arises from the under surface of

the apex of the petrous portion of the temporal bone (fig. 30,
3

), and from
the inner and hinder part of the cartilage of the Eustachian tube. The
fibres enter the pharynx above the superior constrictor, and then spread
out in the soft palate, where they join along the middle line with those

of the muscles of the opposite side.

Outside the pharynx this muscle rests against the Eustachian tube. In

the palate it forms a stratum that reaches the whole depth of that struc-

ture, and is embraced by two planes of fibres of the palato-pharyngeus (
4

).

Action. It tilts backwards the free edge of the soft palate towards the

pharynx so as to enlarge the isthmus faucium, and to shut off with the

contracted pharynx the nose openings. In swallowing the palate is raised,

and is arched over the bolus passing from the mouth to the pharynx. For
its action on the Eustachian tube, see Tensor palati.

The TENSOR vel CIRCUMFLEXUS PALATI (fig. 29,
B
)

arises like the

preceding outside the pharynx, and is a thin riband-like band, situate

between the internal pterygoid plate and muscle. About one inch and a

half wide at its origin, it is attached to the slight depression (scaphoid

fossa) at the root of the internal pterygoid plate, to the outer and forepart
of the Eustachian tube, and still further out to the spinous process of the

sphenoid, and the vaginal (tympanic) process of the temporal bone. In-

feriorly the fleshy fibres end in a tendon which, entering the pharynx
between the attachments of the buccinator muscle, is reflected round the

hamular process (fig. 30,
2

), and is inserted into about one-third of an inch

of the posterior border of the palate, viz., from the central spine to a pro-

jecting point; and interiorly into the aponeurosis of the velum.

As the tendon winds round the bone, it is thrown into folds; and be-

tween the two is a bursa. In the soft palate it lies beneath the levator

muscle. The P^ustachian tube is directed inwards between this muscle

and the preceding.
Action. Acting from the skull the muscle will fix and make tense the

9
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- lateral part of the soft palate; but its movements will be very limited,

(P seeing that the tendon is inserted partly into the palate bone.

QO
Fig. 30.

1. Azygos uvulae.

2. Tensor palati.

3. Levator palati.

4. Palato-pharyngeus upper end.

5. External pterygoid.

If the soft palate is fixed by the depressor muscles, the levator and

tensor, and the salpingo-pharyngeus, taking their fixed points below, open
the Eustachian tube in swallowing.
The PALATO-GLOSSUS MUSCLE (constrictor isthmi faucium) is a small,

pale band of fibres, which is contained in the anterior arch, i, of the soft

palate. It is connected inferiorly with the lateral surface and the dorsum
of the tongue; from this spot the fibres ascend before the tonsil to the

anterior aspect of the soft palate, where they form a thin muscular stratum,
and join those of the fellow muscle along the middle line.

At its origin the muscle is blended with the glossal muscles, and at its

insertion it is placed before the tensor palati.

Action. The palato-glossus narrows the isthmus of the fauces; the mus-

cles of opposite sides moving inwards towards each other, and separating
from the mouth the morsel to be swallowed.

"When the tongue is fixed the muscle will render tense and draw down
the soft palate.
The PALATO-PHARYNGEUS is much larger in size than the preceding,

and gives rise to the eminence of the posterior pillar, L, of the soft palate.

The muscle is attached below to the posterior border of the thyroid carti-

lage, some fibres blending with the contiguous portion of the pharynx ;

and it decussates across the middle line with corresponding fibres of the

muscle of the opposite side (Merkel).
1

Ascending thence behind the

tonsil, the fibres enter the side of the palate, and separate into two layers

(fig. 30,
4
).

The posterior, thin and in contact with the mucous mem-
brane, joins at the middle line a like offset of its fellow. The deeper or

anterior stratum, much the strongest, enters the substance of the palate
between the levator and tensor, and joins at the middle line the corre-

sponding part of the opposite muscle, whilst some of the upper fibres end
on the aponeurosis of the palate.

1 Dr. Merkel, in the work before referred to, states that this muscle has no firm

fixed attachment below, and that it ends altogether in the wall of the pharynx,
decussating with the muscle of the opposite side. This assertion does not accord
with my experience.
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In the palate the muscle incloses the levator palati and azygos uvulae

between its two strata.

Action. Taking its fixed point at the thyroid cartilage the muscle de-

presses and makes tense the soft palate.

During the act of swallowing both muscles move back the lower edge
of the soft palate towards the pharynx ; and approaching each other, form

an oblique plane for the downward direction of the food ; in that state the

uvula lies in the interval between the two.

The AZYGOS UVULAE (fig. 29,
D
)

is situate along the middle line of the

velum near the posterior surface. The muscle consists of two narrow

slips of pale fibres, which arise from the spine at the posterior border of

the hard palate, or from the contiguous aponeurosis, and end inferiorly in

the tip of the uvula. Behind this muscle, separating it from the mucous

membrane, is the thin stratum of the palato-pharyngeus.
Action. Its fibres elevate the uvula, shortening the mid part of the

soft palate, and direct that process backwards.
The tonsil, K, is a collection of follicular capsules resembling those on

the dorsum lingua
1
,
which is placed close above the base of the tongue,

and between the arches of the soft palate. Each is roundish in shape, but

variable in size ; and apertures are apparent on its surface. Externally
the tonsil is situate opposite the superior constrictor muscle and the angle
of the lower jaw ; and when enlarged it may press against the internal

carotid bloodvessel.

The apertures on the surface lead to rounded terminal recesses or hol-

lows which are lined by mucous membrane. Around each recess is a

layer of small closed capsules, which are seated in the tissue beneath the

mucous membrane, and are filled with a grayish substance containing
cells and nuclear-looking bodies. No openings from the capsules are to be

recognized in the recesses.

Its arteries are numerous and are derived from the facial, lingual, as-

cending pharyngeal, and internal maxillary branches of the external

carotid. Its veins have a plexiform arrangement on the outer side.

Nerves are furnished to it from the fifth and glosso-pharyngeal nerves.

The mucous membrane of the pharynx is continuous anteriorly with the

lining of the mouth, nose, and larynx. Covering the soft palate and its

numerous small glands (palatine), the membrane is continued to the ton-

sils on each side, and is prolonged by the Eustachian tube to the tym-
panum. In front of each arytrenoid cartilage it incloses a mass of muci-

parous glands (arytrenoid). Inferiorly, it is continued by the ossophagus
to the stomach.

The mucous membrane is provided with more glands in the upper, than

in the lower part of the pharynx; and its character, near the different

apertures, resembles that of the membrane lining the cavities communi-

cating with the pharynx. Its epithelium is scaly below the nares (Henle) ;

but is columnar and ciliated above that spot, where only the air is trans-

mitted.

Beginning of the oesophagus. This tube is much smaller than the pha-
rynx, and the walls are flaccid. For the commencement, and its connec-

tions in the neck, see p. 121.

The gullet consists of two layers of muscular fibres, with a lining of

mucous membrane. The external layer is formed of longitudinal fibres,

which begin opposite the cricoid cartilage by three bundles, anterior and
two lateral ; the former is attached to the ridge at the back of the carti-
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lage, and the others join the inferior constrictor. . The internal layer, on

the other hand, is formed of circular fibres, which are continuous with

those of the inferior constrictor. The structure of the oesophagus is de-

scribed more fully in the dissection of the thorax.

SECTION XII.

CAVITY OF THE MOUTH.

THE cheeks, the lips, and the teeth are to be examined with the mouth,
as all may be considered accessory parts.

THE MOUTH. The cavity of the mouth is situate below that of the

nose, and extends from the lips in front to the isthmus of the fauces be-

hind. Its boundaries are partly osseous and partly muscular, and its size

depends upon the position of the lower jaw bone. When the lower jaw
is moderately removed from the upper, the mouth is an oval cavity with

the following boundaries. The roof, concave, is constituted by the hard

and soft palate, and is limited anteriorly by the arch of the teeth. In the

floor is the tongue, bounded by the arch of the lower teeth
; and beneath

the tip of that body is the fraenum linguae, with the sublingual gland on

each side. Each lateral boundary consists of the cheek and the ramus of

the lower jaw ; and in it, near the second molar tooth in the upper jaw,
is the opening of the parotid duct. The anterior opening of the mouth is

bounded by the lips ; and the posterior corresponds with the anterior pil-

lars of the soft palate.
The mucous membrane is less sensitive on the hard than the soft parts

bounding the mouth
;

it lines the interior of the cavity, and is reflected

over the tongue. Anteriorly it is continuous with the tegument, and pos-

teriorly with the lining of the pharynx. The epithelium covering the

membrane is of the scaly variety.
Between each lip and the front of the corresponding jaw the membrane

forms a small ibid fraenulum. On the bony part of the roof it blends

with the dense tissue (gums) covering the vessels and nerves. On the

soft palate it is smooth and thinner, and along the middle of the palate is

a ridge which ends in front in a small papilla. In the floor of the mouth
the membrane forms the fnenum linguae beneath the tip of the tongue, and
sends tubes into the openings of the Whartonian and sublingual ducts ;

whilst on each side of the frajnum it is raised into a ridge by the subjacent

sublingual gland. On the interior of the cheek and lips the mucous lining
is smooth, and is separated from the muscles by small buccal and labial

glands.
Over the whole cavity, but especially on the lips, are papillae for the

purpose of touch.

The CHEEK extends from the commissure of the lips to the ramus of the

lower jaw, and is attached above and below to the alveolar process of the

jaw on the outer aspect. The chief constituent of the cheek is the fleshy

part of the buccinator muscle ; on the inner surface of this is the mucous
membrane ; and on the outer the integuments, with some muscles, vessels,

and nerves. The parotid duct perforates the cheek near the second molar

tooth of the upper jaw.



CAVITY OF THE NOSE. 133

The LIPS surround the opening of the mouth
; they consist chiefly of the

fleshy part of the orbicularis oris muscle, covered externally by integu-

ment, and internally by mucous membrane. The lower lip is the larger
and more movable of the two. Between the muscular structure and the

mucous covering lie the labial glands ; and in the substance of each lip,

nearer the inner than the outer surface, and at the line of junction of the

two parts of the orbicularis, is placed the arch of the coronary artery.

TEETH. In the adult there are sixteen teeth in each jaw, which are

set in the alveolar borders in the form of an arch, and are surrounded by
the gums. Each dental arch has its convexity turned forwards ; and,

commonly, the arch in the maxilla overhangs that in the mandible when
the jaws are in contact. The teeth are similar in the half of each jaw,
and have received the following names : the nrost anterior two are incisors,

and the one next behind is the canine tooth ; two, still farther back, are

the bicuspids ; and the last three are molar teeth. Moreover, the last

molar tooth has been called also " dens sapientife," from the late period of

its appearance. The names applied to the teeth indicate very nearly the

part they perform in mastication ; thus the incisor and canine teeth act as

dividers of the food, whilst the bicuspid and molar teeth serve to grind
the aliment.

The several parts of the teeth, viz., the crown, fang, and neck ; the

general and special characters of those parts in the different groups of

teeth ; and the structure of the different components of a tooth, must be

referred to in some general treatise on anatomy.

SECTION XIII.

DISSECTION OF THE NOSE.

To obtain a view of the interior of the nose, it will be necessary to make
a longitudinal section through the base of the skull. Whilst the student

is examining the boundaries of the nose he will derive advantage from the

use of a vertical section of a dried nasal cavity.
Dissection. Before sawing the bone, the loose part of the lower jaw

on the right pide should be taken away ; further, the tongue, hyoid bone,
and larynx, all united, may be detached from the opposite half of the lower

jaw, and laid aside till the dissector is ready to use them.

On the right side of the middle line saw through the frontal and nasal

bones, the cribriform plate of the ethmoid, and part of the body of the

sphenoid bone, without letting the saw descend into the nasal cavity.
Next the roof of the mouth is to be turned upwards, and the soft parts

are to be divided on the right of the median line opposite the cut in the

roof of the nose. The saw is then to be carried through the floor of the

nose and the body of the sphenoid bone in such a direction as to come
into the incision above.

The piece of the skull is now separated into two parts, right and left;

the right half will serve for the examination of the meatuses, and the left

will show the septum nasi, after the mucous membrane has been removed.
The CAVITY OF THE NOSE is placed in the centre of the bones of the

face, being situate above the mouth, below the cranium, and between the
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orbits. This space is divided into two parts nasal fossae by a vertical

partition.
Each fossa is larger below than above ; and is flattened in form, so that

the measurement from before back or above down exceeds much that from
within out. It communicates with both the fcce and the pharynx by
apertures named nares, and has also apertures of communication with the

sinuses in the surrounding bones, viz., frontal, ethmoid, sphenoid, and

superior maxillary. The student has to examine in each fossa a roof and

floor, an inner and outer wall, and an anterior and posterior opening.
The roof is somewhat arched, and is formed by the cribriform plate of

the ethmoid bone in the centre ; by the frontal and nasal bones, and the

cartilages in front ; and by the body of the sphenoid, the sphenoidal spongy
bone, and the os palati, at the posterior part. In the dried skull many
apertures exist in it ; most are in the ethmoid bone for the branches of the

olfactory nerve with vessels, and one for the nasal nerve and vessels ;
in

the front of the body of the sphenoid is the opening of its sinus.

The floor is slightly hollowed from side to side, and in it are the

palate and superior maxillary bones their palate processes. Near the

front in the dry skull is the incisor foramen leading to the anterior pala-
tine fossa.

The inner boundary (septum nasi) is partly osseous and partly carti-

laginous. The osseous part is constructed by the vomer, by the perpen-
dicular plate of the ethmoid bone, and by those parts of the frontal and
nasal with which this last bone articulates. The irregular space in front

in the prepared skull is filled in the recent state by the triangular carti-

lage of the septum, which forms part of the partition between the nostrils,

and supports the cartilages of the anterior aperture. Fixed between the

vomer, the ethmoid plate, and the nasal bones, this cartilage rests ante-

riorly on the median ridge between the superior maxillae, and projects
even between the cartilages of each nostril. The septum nasi is commonly
bent to one side.

The outer boundary has the greatest extent and the most irregular sur-

face. Six bones enter into its formation, and they come in the following
order from before backwards : the nasal and superior maxillary ; the small

os unguis with the lateral mass of the ethmoid bone
; and posteriorly the

ascending part of the palate bone, with the internal pterygoid plate of the

sphenoid bone : of these, the nasal, ungual, and ethmoidal reach only about

half way from the roof to floor, whilst the others extend the whole depth.

Altogether in front of the bones, the lateral cartilages may be said to con-

struct part of this boundary.
On this wall are three convoluted osseous pieces, named spongy or tur-

binate bones, (fig. 31), which project into the cavity : the two upper (*)

arid (
2
), are processes of the ethmoid, but the lower one (

3

),
is a separate

bone the inferior spongy. The spongy bones are confined to a certain

portion of the outer wall, and their extent would be limited by a line con-

tinued nearly vertically upwards to the roof of the cavity from both the

front and back of the hard palate. Between each turbinate bone and the

wall of the nose is a longitudinal hollow or meatus ; and into these hollows

the nasal duct and the sinuses of the surrounding bones open.
The meatuses are the spaces arched over by the spongy bones ; and as

the bones are limited to a certain part of the outer wall, so are the spaces
beneath them.

The upper one (fig. 31,
6
) is the smallest and straightest of the three
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meatuses, and occupies the posterior half of the space included by the ver-

tical lines before mentioned. Into it the posterior ethmoidal sinuses open
at the front ; and at its posterior part, in the dried bone, is the spheno-
palatine foramen by which the nerves and vessels enter the nose.

The middle meatus (fig. 31,
7

)
is longer than the preceding; it is

curved upwards in front, and reaches all across the space referred to on

the outer wall. Anteriorly it communicates by a funnel-shaped passage

(infundibulum) with the frontal sinus and the anterior ethmoidal cells
;

and near its middle is a small aperture, which leads into the cavity of the

upper jaw.
The inferior meatus (fig. 31,

8
)

is straighter than the middle one, and
rather exceeds the width of the included space on the outer wall ; and

Fig. 31.

1. Upper spongy bone.

2. Middle spongy bone.

3. Inferior spongy boae.

4. Square part of the ethmoid bone.

6. Upper ineatus.

7. Middle meatus.

8. Lower meatus.

9. Rudimentary fourth meatus.

10. Vestibule of the nasal cavity.

The woodcut shows also the aper-

tures of the glands of the nose.

SPONGY BONES AND MEATUSES or THE NASAL CAVITY.

when the bone is clothed by the mucous membrane it extends still further

forwards. In its front is the opening of the ductus ad nasum.

Occasionally there is a small fourth or rudimentary meatus above the

rest (tig. 31,
9
), which communicates with a posterior ethmoidal cell.

The nares. In the recent condition of the nose each fossa has a dis-

tinct anterior opening in the face, and another in the pharynx ; but in the

skeleton there is only one common opening in front for both sides. These

apertures, and the parts bounding them, have been before described (pp.
42 and 126).
The mucous membrane lining the nasal fo?sa is called the pituitary or

Schneiderian membrane ; and from its blending with the periosteum it

acquires much strength. It is continuous with the integument at the nos-

tril, and with the membrane lining the pharynx through the posterior

opening : moreover, it is also continuous with the mucous membrane of

the eyeball, and with that of the different sinuses, viz., frontal, ethmoidal,

sphenoidal, and maxillary.
The foramina in the dry bones, which transmit nerves and vessels, are

entirely closed by the membrane, viz., the incisor, spheno-palatine, the

holes in the cribriform plate, and the foramen for the nasal nerve and
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vessels ; but the apertures that lead to the sinuses and the orbit are only
K>mewhat diminished by the lining they receive. The membrane is

stretched over the opening of the ductus ad nasum, forming a flap or valve

to close the aperture.
The characters of the membrane in the lower or respiratory part of the

nose differ greatly from those of the same layer in the olfactorial region
near the roof.

In the lower region of the nose, through which the air passes to the

lungs, the membrane is thick, and closely united to the subjacent perios-
teum and perichondrium ; and on the margins of the two inferior spongy
bones it is projected somewhat by the large submucous vessels, so as to

increase the extent of surface. In the canals and sinuses it is very thin.

Near the nostril it is furnished with papilla?, and small hairs (vibrissaa).

The surface is covered by the apertures of branched mucous glands,
which are in greatest abundance, and of largest size, about the middle and

posterior parts of the nasal fossa. In the lower part of the nose, and in

the sinuses, the epithelium is of the columnar ciliated kind; but it becomes

laminated or scaly in the dilatation or vestibule inside the nostril (fig.

31, ).

A. 1. Columnar epithelium at the free surface.

2. Granular or middle layer of the same.

3. Deepest layer of elongated cells placed vertically.

4. Secreting tubular glands.

B. a. Pieces of the columnar epithelium greatly en-

larged.

b. Olfactorial cells amongst the epithelium parti-

cles.

MAGNIFIED VERTICAL SECTION OP THE Mucous MEMBRANE OF THE NOSE (altered from Henle).

The olfactory region (fig. 32) is situate at the top of the nasal cavity,
and is confined to the surface of the roof formed by the cribriform plate of

the ethmoid; to a portion of the outer wall constructed by the lateral

mass of the ethmoid bone: and to a corresponding extent of the septum,
viz., about one-third.

The mucous membrane in the olfactory region receives the olfactory

nerve, and is therefore the seat of the sense of smell. It differs much
from that in the lower portion of the nose, for it is less strong and vascu-

lar; and is of a yellowish color, which is due to pigment in the epithelium
and the glands.
The epithelium (fig. 32 A) is thicker but softer here than lower in the

cavity, and it is columnar on the surface, but not ciliated. Beneath the
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surface layer are strata of granules and ovalish cells (
2

), amongst which
sink the pointed or attached ends of the pieces of epithelium.
Around the pieces of the columnar epithelium stand numerous bodies

named olfactorial cells by Sehultze (fig. 32 B. *). They consist of small

spindle-shaped nucleated cells, with a rounded filament prolonged from

each end towards the attached and free surfaces of the mucous membrane :

that to the free surface, the larger, ends on a level with the pieces of the

columnar epithelium. But the connections of the deeper threads or pro-
cesses are unknown

; they have been supposed to unite with the olfactory
nerve.

The glands in the olfactory region are simple lengthened tubes (fig.

32 A. 4

)
like those in the stomach, but are slightly wavy, and end in the

submucous tissue by closed extremities. A flattened epithelium, with

colored granular contents, lines the tubes (Henle.)
Dissection. At this stage of the dissection, little will be seen of the

distribution of the olfactory nerve. If the septum nasi be removed, so as

to leave entire the membrane covering it on the opposite side (the left),

the filaments of the nerve will appear on the surface, near the cribriform

plate. In the membrane, too, near the front of the septum, is an offset of

the nasal nerve.

The naso-palatine nerve and artery (fig. 33,
s

)
are to be sought lower

down, as they are directed from behind forwards, towards the anterior

Fig. 33.

NERVES OP THE SEPTUM OP THE NOSE.

1. Olfactory bulb and its ramifications on tbe 3. Naso-palatine nerve from Meckel's ganglion

septum. (too lar^e in the cut.)

2. Nasal nerve of the ophthalmic trunk.

palatine fossa; the artery is readily seen, especially if it is injected, but
the fine nerve, which is about as large as a coarse hair, is imbedded in the

membrane and will be found by scraping with the point of the scalpel.

By cutting through the fore and upper part of the membrane that has
been detached from the septum nasi, other branches of the olfactory nerve

may be traced on the outer wall of the nasal fossa.
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The OLFACTORY NERVE (fig. 33,
l

)
forms a bulb on the cribriform plate

of the ethmoid bone, and sends branches to the olfactory region of the

nose through the apertures in the roof. These branches are about twenty
in number, and are divisible into three sets. An inner set, the largest,
descend in the grooves on the septum nasi, and branching, extend over

the upper third. A middle set is confined to the roof of the nose. And
an external set is distributed on the upper spongy bone, on the anterior

square surface of the os ethmoides, and on the fore part of the middle

spongy bone.

As the branches of the olfactory nerve leave the skull, they receive

tubes from the dura mater and pia mater, which are lost in the tissue to

which the nerves are distributed. The nerves ramify in the pituitary
membrane in tufts of filaments which communicate freely with the con-

tiguous twigs, forming a network, but their mode of termination in the

tissue is unknown. It has been suggested by Schulze that they join the

deep processes or ends of the so-called olfactorial cells ; but this union has

not been seen.

The olfactory nerve differs in structure from the other cranial nerves ;

for its branches are deficient in the white substance of Schwann, are not

divisible into fibrilke, and are nucleated and granular in texture. They
resemble the ganglionic fibres : and seera to consist of an extension of the

nerve substance of the olfactory bulb.

The other nerves in the nose will be described in the following section.

Bloodvessels. For a statement of the different vessels of the nose, see p.

141. The arteries form a network in the pituitary membrane, and a

large submucous plexus on the edge of each of the two lower spongy bones,

especially on the inferior. The veins have a plexiform disposition like

the arteries, and this is largest on the lower spongy bone and the septum
nasi.

SECTION XIV.

SPHENO-PALATINE AND OTIC GANGLIA, FACIAL AND NASAL NERVES,
AND BRANCHES OF THE INTERNAL MAXILLARY ARTERY.

THE preparation of Meckel's ganglion and its branches (fig. 34), and of

the terminal branches of the internal maxillary artery, is a somewhat diffi-

cult task in consequence of the nerves and vessels being contained in

osseous canals which require to be opened. As is the case with other

dissections, the student seeks first the branches, and traces these to the

ganglion and main trunk.

Dissection. The left half of the head is to be used for the display of the

ganglion and its branches; but the student may previously acquire some
skill by attempting the dissection on the remains of the right side.

To lay bare the branches of the palate, detach the soft parts in the roof

of the mouth from the bone, until the nerves and vessels escaping from the

posterior palatine foramina are arrived at. Cut off, with a bone forceps,
the posterior part of the hard palate to a level with the vessels and nerves ;

and cleaning these, trace offsets behind into the soft palate, and follow the

main pieces forwards to the front of the mouth.

Take away without injury to the naso-palatine nerve and vessels (already
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found), the hinder part of the loose piece of mucous membrane before de-

tached from the septum nasi, and separate the mucous membrane from
the outer wall of the nasal fossa, behind the spongy bones, as high as the

gpheno-palatine foramen. In reflecting forwards the membrane many
branches of vessels and nerves will be seen entering it thi'ough the fora-

men ; but these may be left for the present, as directions for their dissec-

tion will be subsequently given. When the lining membrane of the nose

has been removed behind the spongy bones, palatine nerves and vessels

will appear through the thin translucent palate bone, and will be readily
reached by breaking carefully through it with a chisel. Afterwards the

tube of membrane containing the palatine vessels and nerves being opened,
these are to be followed down to the soft palate and the roof of the mouth,
and upwards to the ganglion which is close to the body of the sphenoid
bone.

To bring the ganglion fully into view, it will be necessary to saw through
the overhanging part of the sphenoid bone, to cut away pieces of the bones

surrounding the hollow in which it lies, and to remove with care the

enveloping fat and the periosteum. The ganglion then appears as a flat-

tened reddish-looking body, from which the vidian and pharyngeal nerves

pass backwards. Besides the branches referred to, the student should

seek two large nerves from the upper part of the ganglion to join the

upper maxillary, and smaller offsets to the floor of the orbit.

To trace backwards the vidian branch to the carotid plexus and the

facial nerve, the student must lay open the canal which contains it and
its artery in the root of the pterygoid process ; and in doing this he must
define the small pharyngeal branches of nerve and artery which are super-
ficial to the vidian, and lie in the pterygo-palatine canal. At the back of

the pterygoid canal, a small branch from the vidian to the plexus on the

internal carotid artery is to be looked for. Lastly, the vidian nerve is to

be followed into the skull through the cartilage in the foramen lacerum

(basis cranii), after cutting away the point of the petrous portion of the

temporal bone, and dividing the internal carotid artery ; and it is to be

pursued on the surface of the temporal bone, beneath the ganglion of the

fifth nerve, to the hiatus Fallopii: its junction with the facial nerve will

be seen with the dissection of that nerve.

The branches of the ganglion to the nose will be found entering the

outer surface of the detached mucous membrane opposite the spheno-pala-
tine foramen, with corresponding arteries. One of these nerves (naso-

palatine), before dissected in the membrane of the septum, is to be isolated,

and to be followed forwards to where it enters the floor of the nose. The
branches of the internal maxillary artery with the nerves are to be cleaned

at the same time.

The SPHENO-PALATINE GANOLiox (fig. 34,
7

) (ganglion of Meckel)

occupies the spheno-maxillary fossa, close to the spheno-palatine foramen,
and is connected with the branches of the superior maxillary nerve to the

palate. The ganglionic mass is somewhat triangular in form, and of a

reddish-gray color. It is situate for the most part, behind the branches

(spheno-palatine) of the superior maxillary nerve to the palate, so as to sur-

round only part of their fibres ; and it is prolonged posteriorly into the

vidian nerve. Meckel's ganglion resembles the other ganglia in connec-

tion with the fifth nerve in having sensory, motor, and sympathetic offsets

or roots connected with it.

The Branches of the ganglion are distributed for the most part to the
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nose and palate, but small offsets are given to the pharynx and the orbit.

Other offsets connect it with surrounding nerves.

Branches of the nose. The nasal branches, from three to five in num-
ber, are for the most part very small and soft, and pass inwards through
the spheno-palatine foramen : their distribution is given below :

The superior nasal branches (f f) are distributed in the mucous mem-
brane on the two upper spongy bones, and a few filaments reach the back

part of the septum nasi.

The naso-palatine nerve (nerve of Cotunnius) (fig. 33,
3

)
crosses the

roof of the nasal fossa to reach the septum nasi, and descends on that par-
tition to near the front. In the floor of the nose it enters a special canal

by the side of the septum, the left being anterior to the other, and is con-

veyed to the roof of the mouth, where it lies in the centre of the, anterior

palatine fossa. Finally, the nerves of opposite sides are united in the

mouth, and are distributed in the mucous membrane behind the incisor

teeth. On the septum nasi filaments are supplied by the naso-palatine
nerve to the mucous membrane. To follow the nerve to its termination,
the canal in the roof of the mouth must be opened.

Fig. 34.

NERVES OP THE NOSE AND PALATB.

7. Meckel's ganglion.

S. Vidian nerve.

ft. Larger palatine nerve.

10. Smaller palatine nerve,

ff Nasal nerve.

1. Olfactory nerve.

2. Olfactory bulb giving branches to the nose

3. Third nerve.

4 Fourth nerve.

6. Fifth nerve.

6. I?asal nerve of the ophthalmic trunk.

Branches of the palate. The nerves of the palate, though connected in

part with the ganglionic mass, are the continuation of the spheno-palatine
branches of the superior maxillary nerve (p. 104). Below the ganglion

they are divided into three large, small, and external.

The large palatine nerve (anterior) (fig. 34,
9
) reaches the roof of the

mouth through the largest palatine canal, and courses forwards nearly to

the incisor teeth, where it joins the naso-palatine nerve. Whilst in the

canal, the nerve furnishes two or more filaments (inferior nasal f) to the
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membrane on the middle and lower spongy bones ; in the roof of the

mouth it supplies the mucous membrane and glands, and gives an offset to

the soft palate.
The small palatine nerve, 10 (posterior), lies in the smaller canal, and

ends inferiorly in the soft palate, and the levator palati and azygos uvulse

muscles ;
it supplies the uvula and tonsil.

The external palatine nerve is smaller than the other two, and de-

scends in the canal of the same name. Leaving the canal, the nerve is

distributed to the velum palati and the tonsil.

The pharyngeal branch is very small, and is directed through the

pterygo-palatine canal to the mucous membrane of the pharynx near the

Eustachian tube, in which it ends.

Branches to the orbit. Two or three in number, these ascend through
the spheno-maxillary fissure, and end in the fleshy layer of the musculus
orbitalis (p. GO). It will be necessary to cut through the sphenoid bone
to follow these nerves to their termination.

Connecting branches. The ganglion is united, as before said, with the

spheno-palatine branches of the fifth nerve (fig. 24,
3

), receiving sensory
nerve fibres through them ; and through the medium of the vidian, which
is described below, it communicates with a motor nerve (facial) and with

the sympathetic nerve.

The vidian nerve (
8
) passes backwards through the vidian canal, and

sends some small filaments, through the bone, to the membrane of the back
of the roof of the nose (ripperposterior nasal branches). At its exit from
the canal, the nerve receives a soft reddish offset (carotid branclf) from
the sympathetic on the outer side of the carotid artery. The continuation

of the nerve enters the cranium through the cartilaginous substance in the

foramen lacerum (basis cranii), and is directed backwards in a groove on
the surface of the petrous part of the temporal bone, where it takes the

name of large superficial petrosal nerve (fig. 35,
2

). Lastly it is continued

through the hiatus Fallopii, to join the gangliform enlargement on the

facial nerve. Whilst in the temporal bone, the vidian receives a twig
from the tympanic nerve.

The vidian nerve is supposed to consist of motor and sympathetic fibres

in the same sheath, as in the connecting branches between the sympa-
thetic and spinal nerve.

Directions. The student may now give his attention to the remaining
nerves in the nasal cavity.

Dissection. The nasal nerve is to be sought in the nose behind the

nasal bone (fig. 34), by gently detaching the lining membrane, after

having cut off the projecting bone. A branch is given from the nerve to

the septum nasi, but probably this, and the trunk of the nerve, will be

seen but imperfectly in the present condition of the part.
The terminal branches of the internal maxillary artery in the spheno-

maxillary fossa have been laid bare in the dissection of Meckel's ganglion,
but they may be now completely traced out.

The nasal nerve (of the ophthalmic) (fig. 34,
6

) has been already seen

in the skull and orbit. Entering the nasal fossa by an aperture at the

front of the ethmoid bone, the nerve gives a branch to the membrane of

the septum, and is continued in a groove behind the os nasi to the lower

margin of this bone where it escapes to the surface of the nose in the

face (fig. 9,
7

).
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Branches. The branch to the septum (fig. 33) divides into filaments

that ramify on the anterior part of that partition, and reach nearly to the

lower border.

One or tico filaments are likewise furnished by the nerve to the mucous
membrane on the outer wall of the nasal fossa ; these extend as low as the

inferior spongy bone.

TERMINAL BRANCHES OF THE INTERNAL MAXILLARY ARTERY. The
branches of the artery in the spheno-maxillary fossa, which have not been

examined, are the superior palatine, naso-palatine, pterygo-palatine, and
vidian.

The superior or descending palatine is the largest branch, and accom-

panies the large palatine nerve through the canal, and along the roof of

the mouth ; it anastomoses behind the incisor teeth with its fellow, and
with a branch through the incisor foramen. This artery supplies offsets

to the soft palate and tonsil through the other palatine canals, and some

twigs are furnished to the lining membrane of the nose. In the roof of

the mouth the mucous membrane, glands, and gums, receive their vessels

from it.

The nasal or spheno-palatine artery enters the nose through the spheno-

palatine foramen, and divides into branches : Some of these are distributed

on the spongy bones, and the outer wall of the nasal fossa, and supply otf-

sets to the posterior etbmoidal cells. One long branch, artery of the sep-
tum (art. naso. palatina) runs on the partition between the nasal fossa? to

the incisor foramen, through which it anastomoses with the superior pala-
tine in the roof of the mouth ; this branch accompanies the naso-palatine

nerve, and covers- the septum with numerous ramifications.

The pterygo-palatine is a very small branch which, passing backwards

through the canal of the same name, is distributed to the lining membrane
of the pharynx.
The vidian or pterygoid branch is contained in the vidian canal with

the nerve of the same name, and ends on the mucous membrane of the

Eustachian tube and the upper part of the pharynx.
Some small nasal arteries are furnished to the roof of the nasal fossa

by the posterior ethmoidal branch of the ophthalmic (p. 56). Also the

anterior ethmoidal (internal nasal, p. 57), enters the cavity with the nasal

nerve, and ramifies in the lining membrane of the fore part of the nasal

chamber as low as the vestibule ; a branch passes to the face between the

os nasi and the cartilage, with its nerve. Other offsets from the facial

artery supply the part near the nostril.

Veins. The veins accompanying the terminal branches of the internal

maxillary artery unite in the spheno-maxillary fossa in the alveolar

plexus. Into this plexus offsets are received from the pterygoid plexus
and the infraorbital vein ; and from the plexus a large trunk (anterior in-

ternal maxillary) is directed forwards below the malar bone to join the

facial vein (p. 40). Beneath the mucous membrane of the nose the veins

have a plexiform arrangement, as before said.

FACIAL NERVE IN THE TEMPORAL BONE (fig. 35). This nerve winds

through the petrous part of the temporal bone ; and it is followed with

difficulty in consequence of the extreme density of the bone, and the ab-

sence of marks on the surface to indicate its position. To render this

dissection easier, the student should be provided with a temporal bone, in

which the course of the facial nerve and the cavity of the tympanum are

displayed.
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ng bone is to be removed from that

sal nerves being traced to it ; and

n,<& see the facial and auditory

_^h of the facial) across

he^ajemoval of the central ear

Dissection. The examination of the nerve is to be begun at the stylo-
mastoid foramen, and to be carried forwards from that point. With this

view, the side of the skull should be sawn through vertically between the

meatus externus and the anterior border of the mastoid process, so as to

open the posterior part of the aqueduct of Fallopius. The nerve will be

then seen entering deeply into the substance of the temporal bone ; and it

can be followed by cutting away with the bone forceps all the bone pro-

jecting above it. In this last step the cavity of the tympanum will be

more or less opened, and the chain of bones in it laid bare.

The nerve is to be traced onwards along the inner side of the tympa-
num, till it becomes enlarged, aujlibends suddenly inwards to the meatus
auditorious interims. The surro

enlargement so as to allow of the

the meatus auditorious is to be laid

nerves in that hollow.

The course of the chorda tympani n

the tympanum will be brought into sight

bone, the incus. This nerve may be

also followed to the facial through
the wall of the cavity behind, as well

as out of the cavity in front.

The remaining branches of the

facial nerve in the bone are very
minute, and are not to be seen ex-

cept on a fresh piece of the skull

which has been softened in acid. The
student may therefore omit the para-

graphs marked with an asterisk, till

he is able to obtain a part on which
a careful examination can be made.
The facial nerve (fig. 35, ')

is re-

ceived into the internal auditory mea-

tus, and entering the aqueduct of

Fallopius at the bottom of that hol-

low, is conducted through the tem-

poral bone to the stylo-mastoid fora-

men and the face (p. 48). In its

serpentine course through the bone,
the nerve is first directed outwards
to the inner wall of the tympanum :

at that spot it bends backwards, and
is marked by a gangliform swelling

(intumuscentia gangliformis), to

which several small nerves are united.

From this swelling the nerve is con-

tinued through the arched aqueduct, to the aperture of exit from the

bone.

The branches of the nerve in the bone serve for the most part to con-

nect it with other nerves ; but one supplies the tongue, and another the

stapedius muscle.
*

Connecting branches communicate with the auditory and glosso-

pharyngeal nerves ; and with two trunks (superior and inferior maxillary)
of the fifth nerve.

NERVES jorjriif} THE ENLAROKMENT OP THE

FACIAL NERVE.
1. Facial nerve.

2. Large superficial petrosal.

3. Small superficial petrosal from Jacobson's

nerve.

4. External superficial petrosal.

o. Chorda tympani of the facial.
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* Union with the auditory nerve. In the bottom of the meatus the

facial and auditory nerves are connected by one or two minute filaments.
*

Connecting branches of the gangliform enlargement. The swelling
of the facial nerve receives three small twigs. One in front is the large

superficial petrosal nerve* (vidian) ; another is the small superficial petro-
sal 3 of the tympanic nerve ; and the third is the external superficial

petrosal,
4
,
which is derived from the sympathetic on the middle menin-

geal artery.
* The branch of the stapedius muscle arises at the back of the tympa-

num, and reaches its muscle by a special canal.

Chorda tympani. This long but slender branch of the facial nerve

crosses the tympanum, and ends in the tongue. Arising about a quarter
of an inch from the stylo-mastoid foramen (fig. 35,

6
), it enters the tym-

panum below the pyramid. In the cavity the nerve is directed forwards

across the handle of the malleus and the membrana tympani to the Glase-

rian fissure, or to an aperture on the inner side, through which it leaves

the tympanum. As it issues from the cavity it emits a small branch to

the laxator tympani muscle (?).

Outside the skull the chorda tympani joins the gustatory nerve, and
continues along it to the submaxillary ganglion and the tongue (p. 102).
The AUDITORY NERVE will be learnt with the ear. Entering the audi-

tory meatus with the facial it divides into two parts, of which one belongs
to the cochlea, and the other to the vestibule.

OTIC GANGLION (fig. 36). At this stage of the dissection there is little

lo be seen of the ganglion, but the student should remember that it is one

of the things to be examined in a fresh part. Its situation is on the

inner aspect of the inferior maxillary nerve, close to the base of the skull,

and it must therefore be arrived at from the inner side.

Dissection. Putting the part in the same position as for the examina-
tion of Meckel's ganglion, the dissector should define the Eustachian tube

and the muscles of the palate, and then take away the levator palati and
that tube, using much care in removing the last. When some loose

areolar tissue has been cleared away the internal pterygoid muscle (b)
cornes into view, with the trunk of the inferior maxillary nerve above it

;

and a branch (internal pterygoid,
6
) descending from that nerve to the

muscle. If the nerve to the pterygoid be taken as a guide, it will lead to

the ganglion.
To complete the dissection, saw vertically through the petrous part of

the temporal bone, near the inner wall of the tympanum, the bone being

supported whilst it is divided. Taking off some membrane which covers

the ganglion, the student may follow backwards a small branch to the

tensor tympani muscle
; but he must open the small tube that contains the

muscle, by entering it below through the carotid canal. Above this small

branch there is said to be another minute nerve (small superficial petrosal),
which issues from the skull, and joins the back of the ganglion. A small

twig is to be sought from the front of the ganglion to the tensor palati
muscle ; and one, near the same spot, to join the sympathetic nerve on

the middle meningeal artery.
The OTIC GANGLION (gang, auriculare, Arnold) (fig. 36) is a small

reddish body, which is situate on the inner surface of the inferior maxil-

lary nerve close to the skull, and surrounds the origin of the nerve to the

internal pterygoid muscle. By its inner surface the ganglion is in contact

with the Eustachian tube, and at a little distance, behind, lies the middle
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meningeal artery. In this ganglion, as in the others connected with the
fifth nerve, filaments from motor, sensory, and sympathetic nerves are
blended. Some twigs are furnished by it to muscles.

Connecting branches roots. The ganglion is joined by a fasciculus from
the motor part of the inferior maxillary nerve, and is closely united with

a. Tensor tympani muscle.
b. Internal pterygoid muscle with its

nerve entering it.

c. External carotid artery with the sym-

pathetic on it.

1. Otic ganglion.
2. Branch of Jacobson's nerve.

3. Nerve to tensor tympani.
4. Chorda tympani joining gustatory.
5. Nerve to pterygoideus internus.

6. Nerve of tensor palati.

7. Auriculo-temporal nerve.

INNER VIEW op THE OTIC GANGLION.

the branch of that nerve to the internal pterygoid muscle, thus receiving
two of its roots, motor and sensory, from the fifth nerve. Its connection

with the sympathetic is established by a twig from the plexus on the

middle meningeal artery.
1

Branches to muscles. Two muscles receive their nerves from the otic

ganglion, viz., tensor tympani and circumflexus palati. The nerve to the

tensor tympani,
3
,

is directed backwards, and enters the bony canal con-

taining that muscle. The branch for the circumflexus,
6

, arising from the

front of the ganglion, may be supposed to be derived from the internal

pterygoid nerve.

The nerve of the internal pterygoid muscle,
5

, arises from the inner side

of the inferior maxillary nerve near the skull and penetrates the deep
surface of the muscle. This branch is joined by a fasciculus from the

motor root of the fifth nerve.

Directions. The remainder of the pterygo-maxillary region of the left

side may be now examined.

1

Further, the ganglion is said to be connected with the tympanic nerve (of the

glosso-pharyngeal) by means of the small superficial petrosal nerve, 2, joining the

posterior part.

10
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SECTION XV.

DISSECTION OF THE TONGUE.

Directions. The tongue and larynx are to remain connected with each

other whilst the student learns the general form and structure of the

tongue.
.Dissection. The ends of the extrinsic lingual muscles that have been

detached on the right side may be shortened, but enough of each should

be left to trace it afterwards into the substance of the tongue.
The TONGUE occupies the floor of the mouth, and is rather flattened,

with the larger end turned backwards. It is free over the greater part of

the surface ; but at the hinder part, and at the posterior two-thirds of the

under surface, it gives attachment to the muscles and the mucous mem-
brane which fix it to the parts around.

The tip of the tongue (apex) touches the incisor teeth ; and the base,
which looks towards the pharynx, is attached to the hyoid bone, and is

connected likewise with the epiglottis by three folds of mucous membrane
a central and two lateral.

The upper surface of dorsum is somewhat convex, and is received into

the hollow of the roof of the mouth ; along .the anterior two-thirds it is

divided into two equal parts by a median groove, which ends behind in a

hollow named foramen caecum. This surface is covered with papilla} over

the anterior two-thirds; but is smoother at the posterior third, though
even here the surface is irregular in consequence of projecting mucous

glands and follicles. The under surface, free only in part, gives attach-

ment to the mucous membrane, and to the different lingual muscles con-

nected with the hyoid bone and the jaw ; and in front of those muscles is

a fold of the mucous membrane named fraenum linguae.
The borders of the tongue are thick and round at the base of the organ,

where they are marked by vertical ridges and furrows ; but gradually be-

come thinner near the tip.

Papillae. On the dorsum of the tongue are the following kinds of pa-

pillae ; the conical and filiform, the fungiform, and the circumvallate.

The conical and filiform papillae are the numerous small projections,
like the villi on the mucous membrane of the small intestine, which cover

the anterior two-thirds of the dorsum of the tongue. Some of the papillae

(conical) are wider at their attached than at their free ends, and these are

most developed over the central part of the tongue. Others become longer

(filiform), especially towards the sides of the tongue. These papillae are

furnished with minuter papilla?, and are provided at the tip with hair-like

processes of the epithelium. Towards their limit behind, as well as on the

side of the tongue, they have a linear arrangement.
The funyiform papillae are less numerous but larger than the preceding

set, amongst which they are scattered. They are wider at the free end
than at the part fixed to the tongue, and project beyond the other set ;

they are situate mostly at the tip and sides of the tongue. They are

covered with small simple papilla?.

The circumvallate or caliciform are fewer in number and larger than

the others, and are placed at the junction of the two anterior with the
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posterior third of the tongue : their number varies from eight to ten

These papillae extend across the tongue in a line resembling the letter V
with the point turned backwards. Each papilla consists of a central

truncated part of a conical form, which is surrounded by a fold of the

mucous membrane ; its wider part or base projects above the surface,

whilst the apex is attached to the tongue. Both the papilla and the sur-

rounding fold are furnished with smaller secondary papillae.

Minute simple papilke exist behind the calciform kind, and on the under
surface of the free portion of the tongue ; but they are not observed till

the epithelium is removed.
Taste buds. Around the circumvallate papilla? is a circle of small

peculiar bodies, which are covered by the epithelium: they are like a

small carafe in shape, the base resting on the corium. They are formed
of elongated epithelium-like cells, of which the central, resembling olfac-

torial cells, are supposed to be connected with the nerve of taste.

A small collectio3|bf similar bodies occupies the back of the tongue, on
each side, just in

y^itttf
of the anterior pillar of the fauces.

Structure of th&jPfipillce. The simple papillae are constructed like

those of the skin, vi^W ajirojecting cone of membrane, which is covered

by epithelium, and Ittfetl wj*fc a loop of capillaries, and a nerve.

The other compound fornt^of the papilla? may be said to be produced

by outgrowths from the <

$mipl^ kind. Thus smaller papillary eminences

spring from the common*^yne^af limiting membrane ; and each has its

separate investment of epmj^iuqj, by which the brush-like appearance on

the surface is produced. Fl&p <|5te plexus of capillary vessels in the in-

terior of the papilla a loopedjffselrjjs furnished to each smaller papillary

projection. The entering nefve sejids offsets to the different subdivisions

of the papilla, on some of which^iK^jbulbs may be recognized.
STRUCTURE. The tongue cofcrets^f two symmetrical halves separated

by a fibrous layer in the middle 11^* Each half is made up of muscular
fibres with interspersed fat ; and eri&ring it are the lingual vessels and
nerves. The whole tongue is envejBQgd by the mucous membrane ; and a

special fibrous membrane attaches ir^the hyoid bone.

Dissection. To define the septum*, and the membrane attaching the

tongue to the hyoid bone, the tongue is to be placed on its dorsum ; and,
the remains of the right mylo- and genio-hyoideus having been removed,
the genio-hyo-glossi muscles are to be cleaned, and drawn from one another

along the middle line. After separating those muscles, except for an inch

in front, and cutting across their intercommunicating fibres, the edge of

the septum will appear. By tracing the hinder fibres of the genio-hyo-

glossus muscle towards the os hyoides, the hyo-glossal membrane will be

arrived at.

Outside this triangular muscle in the middle line, is the longitudinal
bundle of the inferior lingualis, which will be better seen subsequently.

Fibrous tissue. Along the middle line of the tongue is placed a thin

lamina of this tissue, forming a septum : its root is attached by another

fibrous structure, the hyo-glossal membrane ;
and covering the greater part

of the organ is a submucous layer of the same tissue.

Septum. This structure forms a vertical partition between the two

halves of the tongue (fig. 37,
H

), and extends from the base to the apex.
It is thicker posteriorly than anteriorly, and is connected behind with the

hyo-glossal membrane. To each side the transverse muscle is connected.

Its disposition may be better seen subsequently on a vertical section. In
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some instances a small fibre-cartilage, about a quarter of an inch deep and

long, exists in the septum.
The hyo-ghssal membrane is a thin but strong fibrous lamina, which

attaches the root of the tongue to the upper border of the body of the

hyoid bone. On its under or anterior surface some of the hinder fibres of

the genio-hyo-glossi are inserted, as if this was their aponeuroses to attach

them to the os hyoides.
The submucous fibrous or aponeurotic stratum of the tongue invests the

organ, and is continued into the sheaths of the muscles. Over the pos-
terior third of the dorsum its strength is greater than elsewhere; and in

front of the epiglottis it forms bands in the folds of the mucous membrane
in that situation. Into it are inserted the muscular fibres which end on

the surface of the tongue.
MUSCLES. Each half of the tongue is made up of extrinsic and in-

trinsic muscles. The former or external are distinguished by having only
their termination in the tongue ; and the latter or internal, by having both

origin and insertion within the origin that is to say, springing from one

part and ending in another.

.The extrinsic muscles (fig. 37) are the following : palato and stylo-

glossus, hyo and genio-hyo-glossus, and pharyngeo-glossus. Only the

lingual endings of these are now to be looked to.

Dissection. After the tongue has been firmly fastened on its left side,

the extrinsic muscles may be dissected on the right half. Three of these

muscles, viz., palato-, D, stylo-, B, and hyo-glossus, c, come together to the

side of the tongue, at the junction of the middle and posterior third ; and, to

follow their radiating fibres forwards, it will be necessary to remove from

the dorsum, between them and the tip, a thin layer consisting of the mu-
cous membrane and fleshy fibres of the upper lingualis. Beneath the tip

a junction between the stylo-glossus muscles of opposite sides is to be

traced.

The part of the constrictor muscle, G, which is attached to the tongue,
and the ending of the genio-hyo-glossus, will come into view on the divi-

sion of the hyo-glossus.

Only the two parts of the hyo-glossus (basio- and cerato-glossus, p. 99),
which arise from the body and great wing of the hyoid bone, are referred

to above. To lay bare the third part, or the chondro-glossus, F, which is

a small muscular slip attached to the small cornu of the os hyoides, turn

upwards the dorsum of the tongue, and feel for the small cornu of the

hyoid bone through the mucous membrane. Then remove the mucous
membrane in front of the cornu, and the fibres of the muscle radiating
forwards will be exposed.
The palato and styto-glossus muscles, D and B, are partly combined at

their attachment to the lateral part of the tongue, and form, together with

the following muscle, an expansion over the anterior two-thirds of the

dorsum beneath the superficial lingualis. In this stratum the fibres radi-

ate from the point of contact of the muscles with the tongue some passing
almost horizontally inwards to the middle, and others obliquely forwards

to the tip of the organ.
A great portion of the stylo-glossus is directed along the side of the

tongue ; and some fibres are inclined to the under surface in front of the

hyo-glossus, to join those of the opposite muscle beneath the tip.

Hyo-glossus. The two superficial parts of the muscle (basio and cerato-
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Fig. 37.

glossus, c, p. 99) enter the under surface of the tongue, between the

stylo-glossus and the lingualis. After entering that surface by separate

bundles, they are bent round the margin, and

form, with the two preceding muscles, a

stratum on the dorsum of the tongue.
The third part of the muscle, or the chondro-

glossns, F, is distinct from the rest. About
two or three lines wide at its origin from the

root of the small cornu, and from part of the

body of the os hyoides, the muscle entering
beneath the upper lingualis, passes obliquely
inwards over the posterior third of the dorsum,
to blend with the hyo glossus.

Cortex of the tongue. The muscles above

described, together with the superficial lingua-

lis, constitute a cortical layer of oblique and

longitudinal fibres, which covers the tongue,

except below where some muscles are placed,
and resembles "a slipper turned upside
down." This stratum is pierced by deeper
fibres.

The genio-hyo-glossus (fig. 38,
A
) enters the

tongue vertically on the side of the septum,
and perforates the cortical covering to end in

the submucous tissue. In the tongue the

fibres spread like the rays of a fan from apex
to base, and are collected into bundles as they

pass through the transversalis. The most pos-
terior fibres end on the hyo-glossal membrane
and the hyoid bone ; and a slip is prolonged
from them, beneath the hyo-glossus, to the up-

per constrictor of the pharynx. A vertical section at a future stage will

show the radiation of its fibres.

The pharynyeo-glossus (glosso-pharyngeus), or the part of the upper
constrictor attached to the side of the

tongue, passes amongst fibres of the hyo-

glossus, and is continued with the trans-

verse muscle to the septum.
The intrinsic muscles (fig. 38) are three

in number in each half of the tongue, viz.,

transversalis, with a superior and an infe-

rior lingualis.
Dissection. To complete the prepara-

tion of the inferior lingualis on the right

side, the fibres of the stylo-glossus covering
it in front, and those of the genio-hyo-

glossus over it behind, are to be cut

through.
The superior lingualis (fig. 37,

A
) may

be shown, on the left side, by taking the

thin mucous membrane from the upper surface from tip to base.

The transversalis (fig. 38,
c
) may be laid bare on the right side, by

cutting away on the upper surface the stratum of the extrinsic muscles

MUSCLES ON THE SURFACE OF

THE TONOUE.

A. Superficial lingualis.

B. Stylo-glossus.

c Hyo-glo->sus.

D. Palato-glossus.

F. Chondro-glossus.
<>. Phaiytigeo-glossus.

H. Septum litiguie (Zaglas).

INTRINSIC MUSCLES OF THE TONGUE.
A, Genio-hyo-glossus.
B. Septum linguffl.

c. Trausversalis.

D. Inferior lingualis (Zaglas).
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already seen ; and by removing on the lower surface, the inferior lingualis
and the genio-hyo-glossus.
The nerves of the tongue are to be dissected on the left half as well as

the part will admit ; but a recent specimen would be required to follow

them satisfactorily.
The transversalis muscle (fig. 38, ) forms a horizontal layer in the

substance of the tongue from base to apex. The fibres are attached in-

ternally to the side of the septum, and are directed thence outwards, the

posterior being somewhat curved, to their insertion into the side of the

tongue.
Its fibres are collected into vertical plates, so as to allow the passage

between them of the ascending fibres of the genio-hyo-glossus.
Action. By the contraction of the fibres of these muscles the tongue is

made narrower and rounder, and is increased in length.
The superior lingualis (fig. 37,

A
, noto-glossus of Zaglas) is a very thin

layer of oblique and longitudinal fibres close beneath the submucous tissue

on the dorsum of the tongue. Its fibres arise from the frcenum epiglotti-

dis, and from the fascia along the middle line
;
from this attachment they

are directed obliquely outwards, the anterior becoming longitudinal, to the

margin of the tongue, at which they end in the fascia.

Action. Both muscles tend to shorten the tongue; and they will bend
the point back and up.
The inferior lingualis (fig. 38,

D
) is much stronger than the preceding,

and is placed under the tongue, between the hyo and genio-hyo-glossus.
The muscle arises posteriorly from the fascia at the root of the tongue ;

and the fibres are collected into a roundish bundle: from its attached sur-

face fasciculi are continued vertically through the transverse fibres up-
wards to the dorsum; and at the anterior third of the tongue, where the

muscle is overlaid by the stylo-glossus, some of the fibres are applied to

that muscle and distributed with it.

Action. Like the upper lingualis this muscle shortens the tongue, and
bends the point down and back.

The mucous membrane is a continuation of that lining the mouth, and
is provided with a laminar epithelium. It partly invests the tongue, and
is reflected off at different points in the form of folds (p. 146). At the

epiglottis are three small glosso-epiglottid folds, connecting this body to

the root of the tongue ; the central one of these is called the fraenum of the

epiglottis. Like the membrane of the rnouth, it is furnished with numerous

glands, and some follicles.

The follicles are depressions of the mucous membrane, which are sur-

rounded by closed capsules in the submucous tissue, like the arrangement
in the tonsil: they occupy the dorsum of the tongue between the papillae

circumvallalje and the epiglottis, where they form a stratum, close beneath

the mucous membrane.
The glands (lingual) are racemose or compound in structure, similar to

those of the lips and cheek, and are placed beneath the mucous membrane
on the dorsum of the tongue behind the papilhe vallatre. A few are found

in front of the circumvallate papillae, where they project into the muscular

substance. Some of their ducts open on the surface; others into the hol-

lows around the large papillte, or into the foramen caecum and the depres-
sions of the follicles.

Opposite the papillte vallatae, at the margin of the tongue, is a small

cluster of submucous glands. Under the tip of the tongue, on each side
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of the fraenum, is another elongated collection of the same kind of glands
imbedded in the muscular fibres, from which several ducts issue.

NERVES. There are three nerves on the under part of each half of the

tongue, viz., the gustatory, the hypoglossal, and the glosso-phaiyngeal

(fig. 23).
The gustatory nerve gives upwards filaments to the muscular substance,

and to the two smallest sets of papillae, conical and fungiform; it joins
also the hypoglossal nerve.

The hypoglossal nerve is spent in long slender offsets to the muscular

substance of the tongue.
The glosso-pharyngeal nerve divides under the hyo-glossus into two

branches : One turns to the dorsum, and ramifies in the mucous mem-
brane behind the foramen caecum. The other passes beneath the side of

the tongue, and ends in branches for the muscular substance ;
it supplies

the papillae circumvallatas, as well as the mucous membrane covering the

lateral part of the tongue.
VESSELS. The arteries are derived chiefly from the lingual of each

side; these, together with the veins, have been examined (p. 101.)

SECTION XVI.

DISSECTION OF THE LARYNX.

THE LARYNX is the upper dilated part of the air tube, in which the voice

is produced. It is constructed of several cartilages united together by
ligameHtous bands ;

of muscles for the movement of the cartilages ; and of

vessels and nerves. The whole is lined by mucous membrane.
Dissection. The tongue may be removed from the larynx by cutting

through its root, but this is to be done without injuring the epiglottis.
If the student learns the laryngeal cartilages before he begins the dis-

section of the larynx, he will obtain more knowledge from the study of this

Section.

Occupying the middle line of the neck, the larynx is placed in front of

the pharynx, and between the carotid vessels. It is pyramidal in form.

The base is turned upwards, and is attached to the hyoid bone ; and the

apex is continuous with the trachea.

In length it measures about one inch and a half; in width at the top
one inch and a quarter, and at the lower end one inch.

The front is prominent along the middle line of the neck; and the pos-
terior surface is covered by the mucous membrane of the pharynx. The

larynx is very movable, and during deglutition is elevated and depressed

by the different extrinsic muscles.

MUSCLES. Commonly five pair and one single muscle are described in

the larynx. Three are outside the cartilages, and three are more or less

concealed by the thyroid cartilage.
Directions. On one side of the larynx, say the right, the muscles may

be dissected, and on the opposite side the nerves and vessels; and those

superficial muscles are to be first learnt, which do not require the carti-

lages to be cut.

Dissection. The larynx being extended and fastened with pins, the

dissector may clear away from the os hyoides and the thyroid cartilage the
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following extrinsic muscles, viz., constrictor, sterno-hyoid, sterno-thyroid,
and thyro-hyoid.

In front, between the thyroid and cricoid cartilages, one of the three

small external muscles crico-thyroid (fig. 39), will be recognized.
The other two external muscles (fig. 40) are situate at the posterior

aspect of the larynx : to denude them it will be necessary to turn over the

larynx, and to remove the mucous membrane covering it. On the back
of the circoid cartilage the dissector will find the crico-arytenoideus posti-
cus muscle ; and above it, on the posterior part of the arytoenoid cartilages,
the arytaenoid muscle will appear.
The CRICO-THYROIDEUS MUSCLE (fig. 39,

l

) is triangular in form, and
is separated by an interval from the one on the opposite side. It arises

from the front and the lateral part of the cricoid cartilage ; and its fibres

Fig. 40.

FRONT VIEW op THE LARYNX.

1. Crico-thyroid muscle

2. Thyroid cartilage.

3. Cricoid cartilage.

HINDER VIEW or THE LARYNX.

A. Superficial part of the aryttenoideus muscle.

B. Deep part of the arytsenoideus.

c. Crico-arytseuoideus posticus.

ascend to be inserted into the lower cornu, and the lower border of the

thyroid cartilage as far forwards as a quarter of an inch from the middle
line ; also, fora short distance (a line), into the inner surface of that carti-

lage. The muscle rests on the crico-thyroid membrane, and is concealed

by the sterno-thyroid muscle.

Action, It approaches the thyroid to the cricoid cartilage, making
longer the distance between the thyroid and the aryttenoid cartilages, and

tightens indirectly the vocal cords.

The CRICO-ARYT^ENOIDEUS POSTICUS MUSCLE (fig. 40,
c
) lies on the

posterior part of the cricoid cartilage. Its origin is from the depression on

the side of the vertical ridge at the back of that cartilage. From this

origin the fibres are directed outwards, and are inserted into a projection
at the outer part of the base at the arytaenoid cartilage.



INTERNAL LARYNGEAL MUSCLES. 153

Action. It rotates the arytrenoid cartilage, turning out the lateral pro-

jection at the base, and enlarges the interval between the cartilages. At
the same time the upper orifice of the larynx is widened by the separation
from each other of its lateral boundaries.

Musculus kerato-cricoideus (Merkel). This is a small fleshy slip which
is occasionally seen below and close to the preceding muscle ; it arises from

the cricoid cartilage, and is inserted into the back part of the lower cornu

of the thyroid cartilage.
The ARYT^ENOIDEUS is a single muscle in the middle line (fig. 40,

B
),

and is placed on the posterior surface of the arytaenoid cartilages : it pos-
sesses two sets of fibres, superficial and deep, with different directions.

The deep fibres, B, are transverse, and are inserted into the outer border

and the posterior surface of each cartilage ; they close the interval between
the cartilages. The superficial fibres, A, consist of two oblique fasciculi,

which cross like the parts of the letter X, each passing from the base of

one cartilage to the apex of the other : a few of these fibres are continued

beyond the cartilage to join the thyro-arytasnoid muscle, and the depressor
of the epiglottis.

Action. The muscle causes the arytaenoid cartilages to glide towards

one another, and diminishes much, or closes the rima glottidis.

Acting with the depressors of the epiglottis it will assist in closing the

upper orifice of the larynx.
Dissection. The remaining muscles and the vocal apparatus would be

learnt better on a fresh larynx, if this can be obtained. To bring into

view the muscles, which are concealed by the thyroid cartilage (fig. 41)
it will be necessary to remove the right half of the cartilage, by cutting

through it a quarter of an inch from the middle line, after its lower cornu

has been detached from the cricoid. By dividing next the crico-thyroid
membrane attached to the lower edge, and the thyro-hyoid ligament con-

nected with the upper margin, the loose piece will come away on separat-

ing it from the subjacent areolar tissue.

By the removal of some areolar tissue, the dissector will define inferiorly
the crico-arytaenoid muscle ; above it, the thyro-arytaenoideus muscle ; and
still higher, the thin muscular fibres (depressor of the epiglottis) in the fold

of mucous membrane between the epiglottis and the arytaenoid cartilage.
On cleaning the fibres of the thyro-arytaenoideus near the front of the

larynx, the top of the sacculus laryngis with its small glands will appear
above the fleshy-fibres.
The CRICO ARYT^ENOIDEUS LATERALIS (fig. 41,

s
)

is a small lengthened
band, which arises from the upper border of the cricoid cartilage at the

lateral part ; its fibres are directed backwards to be inserted into a projec-
tion on the outer side of the base of the arytaanoid cartilage, and into the

contiguous part of the outer surface.

This muscle is concealed by the crico-thyroideus, and its upper border

is contiguous to the succeeding muscle.

Action. Rotating the arytaenoid cartilage by moving inwards the pro-

jection on the outer part of the base, it replaces the cartilage after this has

been everte'l by the crico-arytaenoideus posticus. It may also approach the

one vocal cord to the other, and so narrow the glottis.

The THYRO-ARYTTENOIDEUS MUSCLE (fig. 41) extends from the thyroid
to the arytsenoid cartilage ; it is thick below, but thin and expanded above.

The muscle arises from the thyroid cartilage near the middle line, for

about the lower half of the depth, and from the crico-thyroid ligament. The
fibres are directed backwards with different inclinations : The external,

4
,



154 DISSECTION OF THE LARYNX.

Fig. 41. ascend somewhat, and are inserted in-

to the upper part of the outer surface

of the arytaenoid cartilage, and blend
with the depressor of the epiglottis.
The internal and lower fibres,

8
,
are

transverse, and form a thick bundle,
which is inserted into the fore part of

the base of that cartilage, and into the

outer surface.

By its outer surface the muscle is in

contact with the thyroid cartilage ; and
the inner surface rests on the vocal

cords, and on the ventricle of the

larynx and the pouch.
Action. It moves forwards the ary-

trenoid cartilage towards the thyroid,
and relaxes the vocal cord. By a thin

band of fibres along the upper edge the

rima glottidis can be narrowed, and the

cord put into the vocalizing position.
The DEPRESSOR OF THE EPIGLOT-

TIS (fig. 41,
5
) (thyro-arytaeno-epiglot-

tideus) is a thin muscular layer by the

side of the upper opening of the larynx.
Its fibres arise posteriorly from the

front of the arytsenoid cartilage, some

being continuous below with fibres of

the arytrcnoid and thyro-arytrenoid
muscles ; and anteriorly by a narrow

slip from the thyroid cartilage near the

middle line. From those attachments

the fibres turn upwards with very dif-

ferent directions, and are inserted into

the border of the epiglottis on the same
side. The strength of the muscle va-

ries much in different bodies.

Some of the lower fibres of the

muscle, which cover the top of the

laryngeal pouch, have been described by Mr. Hilton as a separate muscle

with the name arytceno-epiglottideus inferior.
Action. By the contraction of the fibres, the tip of the arytrenoid car-

tilage will be moved forwards and inwards, and the eppiglottis will be

lowered over the orifice of the larynx.
The fibres of the muscle which are spread over the sacculus will compress

it, and assist in the expulsion of the contents.

PARTS INSIDE THE LARYNX. The parts more immediately concerned

in the production of the voice are, the vocal cords, the glottis, and the

ventricle of the larynx and its pouch : these are placed within, and are

protected by the laryngeal cartilages.

Dissection. For the purpose of displaying the vocal apparatus, let the

tube of the larynx be divided along the posterior part, as in fig. 42 ; and
in cutting through the arytrenoid muscle, let the incision be rather to the

right of the middle line, so as to avoid the nerves entering it.

On looking into the larynx a hollow (ventricle) will .appear on each

VIEW OF THE INTERNAL MDSCI.ES OF THE
LARYNX.

1. Crico-thyroidens detached.

2. Crico-aryuenoideiis poaticus.

3. Crico arytsenoideus lateralis.

4. Thyro-arytseuoidfius, superficial part.

5. Depressor of the epiglottis.

6. Thyro-hyoiileus, cut.

8. Deep or transverse part of thyro-arytse-

noideus.
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side ; and bounding the ventricle above and below are the whitish bands
of the vocal cords.

If a probe be passed into that hollow, it will enter a small pouch (sac-
culus hiryngis) by an aperture in the anterior and upper part. The dis-

sector should fill the sacculus on the left side by introducing a small piece
of cotton wool into it.

The laryngeal space reaches from the epiglottis to the lower border of

the cricoid cartilage. It opens above into the pharynx, and below into

the trachea; and in the intermediate portion are lodged the parts pro-

ducing voice.

The upper orifice of the larynx (fig. 29, ^lanll
be evident on placing

in contact the cut surfaces. It is triangular J^Q^pe, with the base in front

and the apex behind, and its sides are sloped flmquely downwards in the

antero-posterior direction. Its boundaries are,
4

<Crfhe ^piglottis in front,

the aryticnoid muscle and cartilages behind, and^Jwary^feno-epiglottidean
fold of mucous membrane on each side. This aperture is closed by the.,.,.,,.. r >7 *v.- '

epiglottis during deglutition. *^ "',-

The lower opening, limited by the inferior edge of tnig>cri(&>id cartilage,
is circular in form, and is of the same size as that cartil^Qj*:

"

^
The laryngeal cavity is much reduced in size within t!0 thyroid car-

tilage by the vocal cords, and is dilated above and below the^for the pur-

pose of allowing their free vibration. The lower dilatation may be/seen
to be as large as the ring of the cricoid ; and the upper, muc^Tsmatier,

corresponds with -the ventricle of the larynx. Above the upper tyjXge the

wall of the larynx slants up to the epiglottis.

The glottis or rima glottidis, is the interval between the

cords (h'g. 44) ; it is placed on a level with the base of the arytaMioi

tilages, and is the narrowest part of the laryngeal cavity.
Its sides are constructed partly of ligament and partly of cartilage :

thus, for about the two anterior thirds is the elastic vocal cord (fig. 42,
B
),

whilst at the posterior third is the smooth inner surface of the arytoenoid

cartilage, E. Behind it is bounded by the arytrenoid muscle ; and in front

by the thyroid cartilage and the attachments of the vocal cords.

The size of the interval differs in the two sexes. In the male it mea-
sures from before back nearly an inch (less a line), and across at the base,
when dilated, about a third of the other measurement. In the female the

dimensions will be less by two or three lines.

Alterations in the size and form affect the interval where it is bounded

by the cartilages, as well as where it is limited by the ligaments. In the

former part, the changes are occasioned by the movements of the arytae-
noid cartilages ; but in the latter they are due to the lengthening and

shortening of the bands.

In the state of rest it is a narrow fissure which is enlarged a little behind
and rounded ;

but when dilated it is triangular in form, like the upper orifice,

though its wider part is turned backwards to the arytamoid muscle. In the

living body the fissure is larger in inspiration than in expiration. The mus-
cles too are constantly producing alterations in the fissure, some acting more

immediately on the cartilages as dilators and contractors of the base; and
others altering the state of the ligaments, by elongating and shortening
the sides.

The base is enlarged, and the interval rendered triangular by the poste-
rior crico-arytomoid ; and is diminished by the arytrcnoid, and the lateral

crico-arytamoid. And the ligamentous sides are elongated and made tense

by the crico-thyroidei, but are shortened by the thyro-arytrenoidei.
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Fig. 42.

The ventricle of the larynx (fig. 42,
A
) is best seen on the left side. It

is the oval hollow between the vocal cords, whose upper margin is semi-

lunar, and the lower straight. It is lined by the mucous membrane, and
on the outer surface are the fibres of the thyro-arytienoid muscle. In the

anterior part is the aperture into the laryngeal pouch.
The laryngeal pouch (sacculus laryngis) (fig. 42,

D
), has been laid bare

in part on the right side by the removal of the half of the thyroid cartilage

(p. 153), but it will be seen again in the subsequent dissection for the

vocal cords.

It is a small membranous sac, half an inch deep and cylindrical in form,
which projects upwards between the upper vocal cord and the thyroid

slip of the depressor of the epiglottis,
and reaches sometimes as high as the

upper border of the thyroid cartilage.
Its cavity communicates with the

front of the ventricle by a somewhat
narrow aperture. On the outer sur-

face are numerous small glands,
whose ducts are transmitted through
the coats of the sac to the inside.

Numerous nerves are distributed over

the top. Its upper part is covered by
the muscular slip before referred to.

Dissection. The general shape and

position of the vocal cords are evi-

dent on the left half of the laryngeal

tube, but to show more fully the na-

ture of the lower cord, put the cut

surfaces in contact, and detach on the

right side the crico-arytaenoideus lat-

eralis from its cartilages. Rempve
in like manner the thyro-arytaenoi-

deus, raising it from before back. By
the removal of the last muscle, a
fibrous membrane, crico-thyroid (fig.

44. 6

), comes into view, and its up-

per free edge will be perceived to

constitute the inferior or true vocal

cord. Whilst taking away the thyro-

arytaanoideus, the ventricle and the

sacculus laryngis, which are formed

chiefly by mucous membrane, will

disappear.
The vocal cords or the thyro-ary-

t&noid ligaments (fig. 42), are two

bands on each side, which are ex-

tended from the angle of the thyroid
to the arytaenoid cartilage one form-

ing the upper, the other the lower

margin of the ventricle.

The upper ligament (false vocal cord (fig. 42,
c
)

is semilunar in form,

and is much weaker than the other. It is fixed in front to the angle of

the thyroid cartilage, near the attachment of the epiglottis ; and behind to

VOCAL APPARATUS, ON A VERTICAL SECTION

OF THE LARYNX.

A. Ventricle of the laryux.

B. True vocal con},

c. False vocal cord.

D. Sacculus laryugis.

B Arytaenoid cartilage.

F. Cricoid cartilage.

o. Thyroid cartilage.

H. Epiglottis.

K. Crico-thyroid ligament.
L. Thyro-hyoid ligament.
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the outer surface of the arytoenoid cartilage. This ligament consists chiefly
of white fibrous tissue, which is continuous with that in the arytueno-epi-

glottidean fold of mucous membrane.
The inferior ligament (chorda vocalis, fig. 42,

B
) is attached in front to

the angle of the thyroid cartilage, about half-way down below the notch
;

the ligament is directed backwards, and is inserted into the anterior promi-
nence at the base of the arytitnoid cartilage. It is about seven lines long
in man, and two less in the woman. Internally this band is covered by
thin mucous membrane, and projects towards its fellow into the cavity of

the larynx, the interval between it and the opposite one being the glottis.

Externally it is connected with the thyro-arytaenoid muscle And infe-

riorly it is continuous with the crico-thyroid ligament, K. The edge that

bounds the ventricle is straight and well defined, and vibrates to produce
sounds. The ligament is composed of fine elastic tissue.

The mucous membrane of the larynx is continued from that investing
the pharynx, and is prolonged to the lungs through the trachea. When
entering the larynx it is stretched between the epiglottis and the tip of

the arytenoid cartilage, forming the arytajno-epiglottid fold on each side of

the laryngeal orifice: at this spot it is very loose, and the submucous tissue

abundant. In the larynx the membrane lines closely the cavity, sinks

into the ventricle, and is prolonged into the laryngeal pouch. On the

thyro-arytenoid ligaments it is very thin and adherent, allowing these to

be visible through it.

In the small part of the larynx above the vocal cords, the epithelium is

of the laminar kind, and free from cilia. But a columnar ciliated epithe-
lium covers the surface below the level of the superior cords, though it

becomes flattened without cilia on the cords : on the epiglottis it is ciliated

in the lower half.

Numerous branched glands are connected with the mucous membrane
of the larynx, and the orifices will be seen on the surface, especially at

the posterior aspect of the epiglottis. In the edge of the arytaeno-epiglot-
tidean fold there is a little swelling occasioned by a mass of subjacent

glands (arytoenoid) ; and along the upper vocal cord lies another set.

None exist over the vocal cords, but close to those bands is the collection

of the sacculus laryngis, which lubricates the ventricle and the lower vocal

cord.

Dissection of nerves and vessels. The termination of the laryngeal
nerves may be dissected on the untouched side of the larynx. For this

purpose the other half of the thyroid is to be disarticulated from the cri-

coid cartilage, care being taken of the recurrent nerve, which lies near

the joint between the two. The trachea and larynx should be fastened

down next with pins; and after the thyroid has been drawn away from

the cricoid cartilage, the inferior laryngeal nerve can be traced over the

side of the latter cartilage to the muscles of the larynx, and mucous mem-
brane of the pharynx.

Afterwards the superior laryngeal is to be found as it pierces the thyro-

hyoid membrane, and branches of it are to be followed to the mucous
membrane of the larynx and pharynx. Two communications are to be

looked for between the laryngeal nerves ; one is beneath the thyroid car-

tilage, the other in the mucous membrane of the pharynx.
An artery accompanies each nerve, and its offsets are to be dissected at

the same time as the nerve.
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NERVES. The nerves of the larynx are the superior and inferior laryn-

geal branches of the pneumo-gastric (p. 113); the former is distributed

to the mucous membrane, and the latter chiefly to the muscles.

The inferior laryngeal nerve (recurrent), when about to enter the

larynx, furnishes backwards an offset to the mucous membrane of the

pharynx ; this joins filaments of the upper laryngeal. The nerve then

passes beneath the ala of the thyroid cartilage, and ends in branches for

all the special muscles of the larynx except the crico-thyroideus. Its

small muscular branches are superficial, but that to the arytaenoid muscle

passes beneath the crico-arytrenoideus posticus. Beneath the thyroid car-

tilage the inferior is joined by a long offset of the upper laryngeal nerve.

The superior laryngeal nerve pierces the thyro-hyoid ligament, and

gives offsets to the mucous membrane of the pharynx ; it furnishes also a

long branch beneath the ala of the thyroid cartilage to communicate with

the recurrent nerve. The trunk then terminates in many branches for the

supply of the mucous membrane : Some of these ascend in the arytfeno-

epiglottid fold to the epiglottis, and the root of the tongue. The others,

which are the largest, descend on the inner side of the ventricular pouch,
and supply the lining membrane of the larynx as low as the vocal cords.

One nerve of this set pierces the arytaenoid muscle, and ends in the mucous
membrane.

VESSELS. The arteries of the larynx are furnished from the superior
and in erior thyroid branches (p. 85 and 78).
The laryngeal branch of the superior thyroid artery enters the larynx

with the superior laryngeal nerve, and divides into ascending and descend-

ing branches ; some of these enter the muscles, but the rest supply the

epiglottis, and the mucous membrane from the root of the tongue to the

chorda vocalis. Like the nerves, it unites with the following artery both

beneath the ala of the thyroid cartilage, and in the mucous membrane of

the pharynx.
The laryngeal branch of the inferior thyroid artery ascends on the

back of the cricoid cartilage, and ends in the mucous membrane of the

pharynx and the posterior muscles of the larynx.
Some other twigs from the superior thyroid artery perforate the crico-

thyroid membrane, and ramify in the mucous lining of the interior of the

larynx at the lower part.

Laryngeal veins. The vein accompanying the branch of the superior

thyroid artery, joins the internal jugular or the superior thyroid vein ;

and the vein with the artery from the inferior thyroid opens into the

plexus of the inferior thyroid veins (p. 85 and 78).

SECTION XVII.

HYOID BONE, CARTILAGES AND LIGAMENTS OF THE LARYNX, AND
STRUCTURE OF THE TRACHEA.

Dissection. All the muscles and the mucous membrane are to be

taken away so as to denude the hyoid bone, the cartilages of the larynx,
and the epiglottis ; but the piece of membrane that joins the hyoid bone
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to the thyroid cartilage, and the ligaments uniting one cartilage to another

on the left side, should not be destroyed.
In the arytteno-epiglottidean fold of mucous membrane, a small carti-

laginous body (cuneiform) may be recognized ; an oblique whitish pro-

jection indicates its position.
The hyoid bone (os hyoides) (fig. 43)

; s situate between the larynx and
the root of the tongue. Resembling the letter U, placed horizontally and
with the legs turned backwards, it offers for examination a central part or

body, and two lateral pieces or cornua on each side.

The body, c, is thin and flattened, and measures most in the transverse

direction. Convex in front, where it is marked by a tubercle, it presents
an uneven surface for the attachment of muscles ; whilst on the opposite

aspect it is concave. To the upper border the fibrous membrane (hyo-

glossal) fixing the tongue is attached.

The cornua are two in number on each side (large and small). The

large cornu, H, continues' the bone backwards, and is joined to the body
by an intervening piece ofJbartilage. The surfaces of this cornu look

somewhat upwards and downwards ; and the size decreases from before

backwards. It ends posteriorly in a tubercle. The small cornu, or ap-

pendix, j, is dissected upwards from the point of union of the great cornu

witli the body, and is joined by the stylo-hyoid ligament: it is seldom

wholly ossified.

CARTILAGES OF THE LARYNX (fig. 43). There are four large carti-

lages in the larynx, which are concerned in the production of the voice,

viz., the thyroid, the cricoid, and the two arytaenoid. In addition there

are some yellow fibro-cartilaginous structures, viz., the epiglottis, a capitu-
lum to each arytaenoid cartilage, and a small ovalish piece (cuneiform) in

each arytfeno-epiglottidean fold of mucous membrane.
The thyroid cartilage, B, is the largest of all : it forms the front of the

larynx, and protects the vocal apparatus as with a shield. The upper

part of the cartilage is considerably wider than the lower, and in conse-

quence of this form the larynx is somewhat funnel-shaped. The anterior

surface is prominent in the middle line, forming the subcutaneous swelling
named pomum Adami ; but the cartilage is concave behind at the same

spot, and gives attachment to the epiglottis and the thyro-arytaenoid mus-
cles and ligaments. The upper border is notched in the centre.

The cartilage consists of two square halves, which are united in the

middle line. Posteriorly each half of the cartilage has a thick border,
which terminates upwards and downwards in a rounded process or cornu

(E and F). Both cornua are bent slightly inwards: of the two, the upper,

E, is the longest ; but the lower one, F, is thicker than the other, and
articulates with the cricoid cartilage. The inner surface of each half is

smooth
; but the outer is marked by an oblique line for the attachment of

muscles, which extends from a tubercle near the root of the upper cornu,
almost to the middle of the lower border.

The cricoid cartilage, D, is stronger though smaller than the thyroid,
and encircles the cavity of the larynx ; it is partly concealed by the shield-

like cartilage, below which it is placed. It is very unequal in depth be-

fore and behind, the posterior part being three times deeper than the

anterior, something like a signet ring. Its hollow is about as large as the

fore finger.
The outer surface is rough, and gives attachment to muscles. At the

back of the cartilage there is a fiat and rather square portion, which is
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Fig. 43.

marked by a median ridge between two contiguous muscular depressions.
On each side, immediately in front of the square part, is a shallow articu-

lar mark, which receives the lower cornu of the thyroid cartilage. The
inner surface is smooth, and is covered by mucous membrane.
The lower border is undulating, and is united to the trachea by fibrous

membrane. The upper border is nearly straight posteriorly, opposite the

deep part of the ring ; and this portion
is limited on each side by an articular

mark for the arytasnoid cartilage. In
front of that spot the border is sloped

obliquely downwards to the middle line.

At the middle line behind there is a

slight excavation in each border.

The two aryt(Bnoid cartilages, c, are

placed one on each side at the back of

the larynx, on the upper border of the

cricoid cartilage. Each is pyramidal in

shape, is about half an inch in depth,
and offers for examination a base and

apex, and three surfaces.

The base has a slightly hollowed sur-

face behind for articulation with the

cricoid cartilage, and is elongated in

front into a process which gives attach-

ment to the vocal cord. The apex is

directed backwards and somewhat in-

wards, and is surmounted by the carti-

lage of Santorini.

The inner surface is narrow, especially

above, and flat. The outer is wide and

irregular, and on it is a small projection
at the base, which receives the insertion

of some of the muscles. At the pos-
terior aspect the cartilage is concave and
smooth.

Cartilages of Santorini. Attached
to the apex of each arytasnoid cartilage
is the small, conical fibro-cartilage of

Santorini (corniculum capitulum), which
is bent inwards towards the one of the

opposite side. The arytaeno-epiglottidean
fold is connected with it.

Cuneiform cartilages. Two other

small fibre-cartilaginous bodies, one on

each side, which are. contained in the arytaeno-epiglottid folds, have

received this name. Each is somewhat elongated and rounded in form,
like a grain of rice ; it is situate obliquely in front of the capitulum of the

arytrenoid cartilage, and its place in the fold of the mucous membrane is

marked by a slight whitish projection.
The epiglottis (fig. 43,

A
)

is single, and is the largest of the pieces of

yellow fibro-cartilage. In form it is cordate, and it resembles a leaf,

with the stalk below and the lamina or expanded part above. Its position
is behind the tongue, and in front of the orifice of the larynx. During

HYOID BONK AND THE LARYWHEAI,
CARTILAGES.

o. Body of the hyoid bone.

H. Large cornu.

j. Small cornu.

A. Epiglottis.

B. Thyroid cartilage,

c. Arytsenoid cartilage.

D. Cricoid cartilage.

E. Upper cornu, and
F. Lower cornu of the thyroid carti-

lage.
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Fig. 44.

respiration it is placed vertically, but during deglutition it takes a hori-

zontal direction so as to close the opening of the larynx.
The anterior surface is bent forwards to the tongue, to which it is con-

nected by three folds of mucous membrane ; and the posterior surface,

hollowed laterally, is convex from above down. To its sides the arytseno-

epiglottid folds of mucous membrane are united. After the mucous mem-
brane has been removed from the epiglottis its substance will be seen to

be perforated by numerous spaces, which lodge mucous glands.
Between the epiglottis and the hyoid bone is a mass of yellowish fat

with some glands; this has been sometimes called the epiglottidean gland.
LIGAMENTS OF THE LARYXX. The larynx is connected by extrinsic

ligaments with the hyoid bone above and the trachea below. Other liga-
ments join together the cartilages, forming joints in some cases.

Union of the larynx with the hyoid bone and the trachea. A thin loose

elastic membrane (thyro-hyoid) passes from the thyroid cartilage to the

hyoid bone ;
and a second membrane connects

the cricoid cartilage with the trachea.

The thyro-hyoid ligament (fig. 42, L) is at-

tached on the one part to the upper border of the

thyroid cartilage; and on the other, to the upper
border of the hyoid bone, at the posterior aspect.
Of some thickness in the centre, it gradually be-

comes thinner towards the sides; and it ends

laterally in a rounded elastic cord, which inter-

venes between the extremity of the hyoid bone
and the upper cornu of the thyroid cartilage.
The superior laryngeal nerve and vessels per-

forate the ligament, and a synovial membrane is

placed between it and the posterior surface of the

hyoid bone. In the elastic lateral part of the

ligament will be found occasionally a small ossific

nodule (cartilago triticea).
The membrane joining the lower border of the

cricoid cartilage to the first ring of the trachea

crico-tracheal ligament, resembles the band

joining the rings of the trachea to each other.

Union of the cricoid and thyroid cartilages.
These cartilages are joined in the middle line in

front by ligament; and on the side, by a joint
with the small cornu ot the thyroid cartilage.
The crico-thyroid ligament or membrane (fig.

44,
6
) closes the space between the thyroid, cri-

coid, and arytsenoid cartilages, and the right half

is now visible. It is yellow in color, and is

formed mostly of elastic tissue. At the centre it

is thick and strong, but is thinner on each side

as it is continued backwards. By the lower bor-

der it is fixed to the upper edge of the cricoid as

far back on each side as the joint with the arytaenoid cartilage. Its upper
border, free and rounded, is covered by mucous membrane, and forms the

lower vocal cord. In front it is united to the thyroid cartilage ;
and be-

hind to the base of the arytajnoid.
11

VIEW or THE VOCAL CORDS
AND CRICO-THYROID LIGA-

MENTS.

1. True vocal cord.

2. Post, crico-arytsen muscle.

3. Cricoid cartilage.

4. Arytsenoid cartilage.

5. Sacculus laryn'gis.

6. Crico-thyroid membrane.
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The ligament is partly concealed by the crico-thyroid muscle, and some
small apertures exist in it for the passage of fine arteries into the larynx.
The strong forepart of the ligament serves the purpose of uniting the

two large laryngeal cartilages ; and the lateral piece, closing the larynx,
ends above in the vocal cord.

A capsular ligament surrounds the articular surfaces between the side

of the cricoid and the lower corhu of the thyroid cartilage. Its fibres are

strongest behind. A synovial membrane lines the capsule.
This joint admits forward and backward movements of the thyroid car-

tilage, by which the condition of the vocal cords is altered. If that carti-

lage is moved forwards the cords are stretched, and if backwards the cords

are relaxed.

Articulation of the cricoid and arytcenoid cartilages. The articular

.surfaces of the cartilages are retained by a loose capsule, and possess a

synovial sac.

The capsular ligament is fixed to each cartilage around its articular

surface; and one part posterior ligament, is strongest on the inner and

posterior aspects. A loose synovial membrane is present in the articu-

lation.

The arytienoid cartilage glides freely forwards and backwards, inwards

and outwards; but if its horizontal movements are controlled by muscular

action, it can be rotated around a vertical axis, the anterior spur being
moved inwards and outwards. Obviously the state of the vocal cords will

be changed by the movements of the cartilages. When the arytsenoids

glide in and out the cords will be approximated and separated; when
backwards and forwards, the cords will be tightened and relaxed; and in

rotation the cords will be moved away from, and brought towards each

other.

A kind of capsule, formed of thin scattered fibres, with a synovial sac,

unites the apex of the arytaenoid cartilage with the hollowed base of the

capitulum of Santorini. Sometimes these cartilages are blended together.
Fibrous bands (thyro-arytsenoid) join the thyroid with the arytcenoid

cartilages, and have been examined as the vocal cords (p. 156).

Ligaments oj the epiglottis. A band, thyro-epiglottidean, connects the

lower part of the epiglottis to the thyroid cartilage, close to the excavation

in the upper border of the latter (fig. 42). Some fibrous and elastic tis-

sues hyo-epiglottid ligament, connect likewise the front of the epiglottis

to the hyoid bone.

STRUCTURE OF THE TRACHEA. The air tube consists of a series of

pieces of cartilage (segments of rings) (fig. 40), which are connected,

together by fibrous tissue. The interval between the cartilages at the back

of the tube is closed by fibrous membrane, and by muscular fibres and

mucous glands. The trachea is lined by mucous membrane with subja-
cent elastic tissue.

Cartilages. The pieces of cartilage vary in number from sixteen to

twenty. Each forms an incomplete ring, which extends about three-

fourths of a circle ; and each is convex forwards, forming the front and
sides of the air tube. Both above and below, the cartilaginous pieces are

less constant in size and form : for towards the larynx they increase in

depth, whilst in the opposite direction they may be slit at their ends or

blended together ; and the lowest piece of cartilage is shaped like the

letter V.
A fibrous tissue is continued from one to another on both aspects, though
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in greatest quantity externally, so as to incase and unite them ; and it is

extended across the posterior part of the air tube.

Dissection. On removing for about two inches the fibrous membrane
and the mucous glands from the interval between the cartilages at the back

of the trachea, the muscular fibres will appear.
After the muscular fibres have been examined the membranous part of

the tube may be slit down, to see the elastic tissue and the mucous mem-
brane.

Muscular fibres. Between the ends of the cartilages is a continuous

layer of transverse bundles of unstriated muscle, which is attached to the

truncated ends and the inner surface of the cartilages. By the one sur-

face the fleshy fibres are in contact with the membrane and glands, and

by the other with the elastic tissue. Some longitudinal fibres are super-
ficial to the transverse ; they are arranged in scattered bundles, and are

attached to the fibrous tissue.

The elastic tissue forms a complete lining to the tracheal tube beneath

the mucous membrane ; and at the posterior part, where the cartilages are

deficient, it is gathered into strong longitudinal folds. This layer is closely
connected with the mucous membrane covering it.

The mucous membrane of the trachea lines the tube, and resembles that

of the larynx in being furnished with a columnar ciliated epithelium.
Connected with this membrane are numerous branched mucous glands

of variable size. The largest are found at the back of the trachea, in the

interval between the cartilages, where some are placed beneath the fibrous

membrane with the muscular fibres, and others outside that layer.
Other smaller glands occupy the front and sides of the trachea, being

situate on and in the fibrous tissue connecting the cartilaginous rings.

SECTION XVIII.

PREVERTEBRAL MUSCLES AND VERTEBRAL VESSELS.

Directions. On the part of the spinal column that was laid aside after

the separation of the pharynx from it, the student is to learn the deep
muscles on the front of the vertebras.

Dissection. The prevertebral muscles will be prepared by removing
the fascia and areolar tissue. The muscles are three in number on each
side (fig. 45), and are easily distinguished. Nearest the middle line lies

the longus colli this is the longest ; the muscle external to it, which
reaches to the head, is the rectus capitis anticus major ; and the small

muscle close to the skull, which is external to the last and partly concealed

by it, is the rectus capitis anticus minor. The smaller rectus muscle is

often injured in cutting through the basilar process of the occipital bone.

The LONGUS COLLI MUSCLE (fig. 45,
A
) is situate on the bodies of the

cervical and upper dorsal vertebrae, and is pointed above, but larger below.

It consists of two parts internal and external, the former being vertical,
and the latter oblique in direction, as on the right side of the figure.
The internal part arises by fleshy and tendinous processes from the

bodies of the two upper dorsal and two lower cervical vertebrae ; and the

external piece takes origin from the anterior transverse processes of four
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cervical vertebras (sixth, fifth, fourth, and third) Both parts of the mus-
cle are blended above, and the whole is inserted by four slips into the bodies
of the four upper cervical vertebrae.

Some of the lowest fibres of the muscle are attached separately by ten-

don to the anterior transverse process of one or two of the lower cervical

vertebrae.

Fig. 45.
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DEEP MUSCLES OF THE FRONT OF THE NECK AND THE SCALENI MUSCLES.

In contact with the anterior surface of the muscle is the pharynx. The
inner border is at some distance interiorly from the muscle of the opposite

side, but superiorly only the pointed anterior common ligament of the ver-

tebrae separates the two. The outer border is contiguous to the scalenus,

to the vertebral vessels, and to the rectus capitis anticus major muscle.

Action. Both muscles bend forwards the neck ; and the upper oblique
fibres of one will turn the neck and head to the same side, by the attach-

ment to the atlas.

The RECTUS CAPITIS ANTICUS MAJOR (fig. 45,
B
)

is external to the

preceding muscle, and is largest at the upper end. Its origin is by pointed
tendinous slips, with the longus colli, from the summits of the anterior

transverse processes of four cervical vertebrae (sixth, fifth, fourth, and

third) ; and the fibres ascend to be inserted into the basilar process of the

occipital bone, in front of the foramen magnum.
The anterior surface of the muscle is covered by the pharynx, and by

the carotid artery and the numerous nerves near the base of the skull.

The muscle partly conceals the following one. At its insertion the rectus

is fleshy, and reaches from the middle line to the temporal bone.

Action. Both muscles incline forwards the head ; and one will bring
the face to the same side by rotating the head.
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The RECTUS CAPITIS ANTicus MINOR (fig. 45, ), is a small flat

muscle, which arises from the anterior transverse process and body of the

atlas ; and is inserted into the basilar process of the occipital bone between
the foramen magnum and the rectus major, and half an inch from its

fellow.

The anterior primary branch of the suboccipital nerve lies between the

borders of this muscle and the rectus capitis lateralis.

Action. Its power is very slight, but it will help in moving forwards

the head.

Dissection. The small intertransversales muscles will come into view
when the other muscles have been removed from the front and back of the

transverse processes. By tracing towards the spine the anterior primary
branches of the cervical nerves, the intertransversales will be readily seen

on their sides.

After the muscles and nerves have been examined, the tips of the

conjoined transverse processes may be cut off to lay bare the vertebral

artery.
The INTERTRANSVERSE MUSCLES are slender fleshy slips in the inter-

vals between the transverse processes. In the neck there are seven pairs
the first being between the atlas and axis, and the last between the

lowest cervical and the first dorsal vertebra. One set is attached to the

anterior, and the other to the posterior tubercles on the tips of the con-

joined transverse processes.
Between the muscles, except in the first two spaces, is the anterior pri-

mary branch of a cervical nerve ; and beneath the posterior muscle is the

other primary branch of the same nerve. In the upper space the posterior
muscle is often wanting ; and in the lowest space, the muscle of the ante-

rior set is smaller than the others, or it may be absent.

Action. By approximating the transverse processes these muscles bend
the spinal column laterally.

Cervical nerves at their exitfrom the spinal canal. The trunks of the

cervical nerves issue from the spinal canal through the intervertebral

foramina, except the first two, and bifurcate into anterior and posterior
branches.

The anterior primary branch passes outwards between the intertrans-

verse muscles, and joins in plexuses with its fellows.

The posterior primary branch turns to the Back beneath the posterior
intertransverse muscle, and the other muscles attached to the posterior
transverse processes; in its course it lies close to the bone between the

articular processes of the vertebra.

Peculiarities in the first two. The first two nerves leave the spinal
canal above the neural arches of the atlas and axis, and divide at the back

of the neck into anterior and posterior branches.

The anterior primary branch of the first or suboccipital nerve has been
examined (p. 115). The anterior branch of the second nerve, after per-

forating the membrane between the neural arches of the first and second

vertebras, is directed forwards outside the vertebral artery, and beneath

the first pair of intertransverse muscles, to join the cervical plexus.
The posterior primary branches of the first two nerves are described in

the dissection of the Back.
The vertebral artery has been seen at its origin in the neck (p. 77) ;

and its termination is described with the vessels of the brain. Entering

usually the foramen in the sixth cervical vertebra, the artery ascends ver-
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tically through the corresponding foramina in the other vertebras. Beyond
the atlas, the vessel turns backwards on the neural arch of that bone, and

passing beneath the ligament joining the first vertebra with the os occipi-

tis, enters the skull through the foramen magnum. In its course through
the foramina the artery lies in front of the anterior trunks of the cervical

nerves, except those of the first and second the former of which crosses

on the inner, and the latter on the outer side. The vessel is accompanied
by a vein, and by a plexus of nerves of the same name.

In the neck the artery furnishes small twigs to the surrounding muscles,
the spinal canal, and the spinal cord.

The vertebral vein begins by small radicles in the occiput, and in the

muscles of the back of the neck, and enters the aperture of the atlas, where
it receives sometimes a vein from the skull through the posterior condyloid
foramen of the occipital bone. Accompanying the artery, the vein tra-

verses the apertures between the transverse processes, and ends in the

subclavian vein.

In its course it is joined by branches from the internal and external

spinal veins ; its other branches are described at p. 78.

The vertebral plexus of nerves is derived from the inferior cervical

ganglion of the sympathetic (p. 117). It surrounds the artery, and com-
municates with the spinal nerves as high as the third or fourth.

SECTION XIX.

LIGAMENTS OF THE VERTEBRAE AND CLAVICLE.

Directions. On the remaining part of the spine, the ligaments connect-

ing the cervical vertebrae to each other and to the occipital bone are to be

learnt.

Dissection. Disarticulate the last cervical from the first dorsal verte-

bra. Then remove altogether the muscles, vessels, nerves, and areolar

tissue and fat from the cervical vertebrae. By sawing through the occipi-

tal bone, so as to leave only an osseous ring behind the foramen magnum,
the ligaments between the atlas and the occipital bone can be more easily

cleaned.

The COMMON LIGAMENTS attaching together the cervical vertebrae are

similar to those uniting the vertebrae in other parts of the spine, viz., an

anterior and a posterior common ligament; bands between the lamina? and

spines ; capsular ligaments and synovial membranes for the articulating

processes ;
and an intervertebral ligament between the bodies of the bones.

Directions. The common ligaments will be best seen on the dorsal or

lumbar portions of the spine where they are more fully developed ;
their

preparation and description will be found at the end of the thorax, with

the description of the ligaments of the spine. Should the student examine

them in the neck, to see their difference in this region of the spine, he

should leave uncut the neural arches of the three highest cervical vertebrae,

to which special ligaments are attached.

SPECIAL LIGAMENTS unite the first two cervical vertebrae to each other

and to the occipital bone : some of these are external to, and others within

the spinal canal.
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The ligaments outside the spinal canal are thin fibrous membranes,
which connect the bodies and arches of the first two vertebrae in front and
behind ; and join the atlas with the occipital bone at the same aspects.

Fig. 46.

EXTERNAL LIGAMENTS IN FRONT BETWEEN THE ATLAS AND Axis AND THE
OCCIPITAL BONE (Bourgery).

1. Sawn basilar process. .
3. Anterior atlo-axoid.

2. Anterior occipito-atloidt 4. Articulation of the articular processes cut open.

Capsular ligaments surround the articular surfaces of all the bones ; but

these will be examined more conveniently after the spinal canal has been

opened.
Union of the atlas with the axis. The posterior ligament (atlo-axoid)

(fig. 47,
2
)

is a thin loose membrane, which is attached by one margin to

the neural arch of the atlas, and by the other to the corresponding arch of

the axis. Below the superficial part are some deeper and stronger fibres.

The posterior primary branch of the second nerve pierces it.

Fig. 47.

EXTERNAL LIGAMENTS BEHTND BETWEEN THE ATLAS AND Axis AND THE OCCIPITAL BONE.

3. Vertebral artery entering beneath the oc-1. Posterior occipito-atloid ligament.
2. Posterior atlo-axoid. cipito-atloid ligament.

The anterior ligament (fig. 46,
3

) unites the bodies of the first two ver-

tebrae in the same manner as the preceding ligament connects their arches.

It is thickest in the middle.
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Union of the atlas with the occipital bone. The anterior ligament (oc-

cipito-atloid) (fig. 46,
2

)
is thin and wide, and passes from the basilar

process of the occipital bone, in front of the foramen magnum, to the body
of the atlas. The middle part of the ligament, which is fixed to the

tubercle on the front of the atlas, is much the thickest.

The posterior ligament (fig. 47,
J

)
is fixed to the occipital bone behind

the foramen magnum, and to the neural arch of the atlas. It is thin ; and
at its attachment to th'e atlas the vertebral artery (

3
), and the posterior

primary branch of the suboccipital nerve, pass beneath it.

The ligaments inside the spinal canal are peculiar in form, and assist

in retaining the skull in place during the rotatory and nodding movements
of the head. Between the occipital bone and the second vertebra are

Fig. 48.

INTERNAL LIGAMENT BETWEEN OCCIPITAL BONK AND Axis (Bourgery).

1 and 2. Attachments of the occipito-axoidean ligament.

three strong ligaments a central, and two lateral or check ; and the odon-
toid process of the axis is fixed against the body of the atlas by a strong
transverse band.

Dissection. Supposing the neural arches of the cervical vertebrae to be
removed except in the first three, the arches of these vertebras are to be
sawn through close to the articular processes. Nextly the ring of the

occipital bone bounding posteriorly the foramen magnum is to be taken

away. Lastly, the student should detach the tube of dura mater from the

interior of the spinal canal ; and, on raising from below the upper part of

the posterior common ligament of the bodies of the vertebrae, the liga-
mentous band between the occipital bone and the axis (occipito-axoid)
will come into view.

Union of the occipital hone with the axis. The central ligament (oc-

cipito-axoidean) (fig. 48, *) is a strong, thick layer beneath the posterior
common ligament of the bodies of the vertebrae, and is rather triangular
in form with the base uppermost. Above it is attached to the basilar

process (on the cranial aspect) near the margin of the foramen magnum,
extending as far on each side as the insertion of the check ligaments.
From that spot it descends over the odontoid process, and, becoming nar-

rower, is inserted into the body of the axis. Occasionally a bursa is found
between it and the transverse ligament of the atlas.
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Dissection (fig. 49). After the removal of the occipito-axoidean liga-

ment, by cutting transversely through it above, and reflecting it, the stu-

dent should define a strong band, the transverse ligament which crosses

Fig. 49.

INTERNAL LIGAMENTS BETWEEN THE OCCIPITAL BONE AND THE ATLAS AND Axis (Bourgery).

1. The left cheek ligameut. 3. Cut end of the occipito-axoidean ligament.

2. The transverse ligament, sending offsets

upwards and downwards.

the root of the odontoid process, and sends upwards and downwards a slip

to the occipital bone and the axis. The upper offset from the transverse

ligament may be cut through afterwards for the purpose of seeing the

check ligaments which diverge, one on each side, from the odontoid

process. ,

The lateral odontoid or check ligaments (fig. 49,
T

) are two strong bun-
dles of fibres, attached by one end to the side of the head of the odontoid

process, and by the other to a depression on the inner surface of the con-

dyle of the occipital bone. These ligaments are covered by the occipito-
axoidean band ; their upper fibres are short and almost horizontal, and
the lower are longer and oblique.

Between the lateral bands is a central odontoid ligament, which connects

the tip of the odontoid process to the margin of the basilar process of the

occipital bone.

The transverse ligament of the atlasUnion of the atlas with the axis.

(fig. 49,
2

) is a flat, strong, arched

band behind the odontoid process,
which is attached on each side to a

tubercle below the inner part of the

articular process. This ligament is

widest in the centre; and at this

spot it has a band of longitudinal
fibres connected with the upper and
lower margins (fig. 49), so as to

produce a cruciform appearance :

the upper piece is inserted into the

basilar process, and the lower into

the body of the second vertebra.

Its surface towards the cord is con-

cealed by the occipito-axoid liga-
ment.

Fig. 50.

FIRST VERTEBRA WITH THE ODONTOID PROCESS
REMOVED FROM THE SOCKET FORMED BT THK
BONE AND THE TRANSVERSE LIGAMENT.

1. Transverse ligament with its offsets cut.

2. Socket for the odontoid process.



170 DISSECTION OF THE NECK.

This ligament fixes the odontoid process of the second vertebra against
the body of the atlas, confining it in a ring (fig. 50).
When the transverse and check ligaments have been cut through, the

tip of the odontoid process will be seen to have two cartilaginous surfaces;
one in front where it touches the atlas, the other at the opposite aspect,
where it is in contact with the transverse ligament. Two synovial mem-
branes facilitate the movements of the odontoid process, one serving for

the joint between this piece of bone and the atlas ; and the other for the

joint between it and the transverse ligament.
Union of the articular surfaces. The articular surfaces of the occipital

bone and atlas are surrounded by a capsular ligament of scattered fibres,

which is strongest externally and in front. When the joint is opened, the

condyle of the occipital bone will be. seen to look somewhat outwards, and
the hollowed surface of the atlas inwards. A synovial membrane is pre-
sent on each side.

The articular surfaces of the first two vertebra are inclosed on each side

by a capsule (fig. 46,
4

), which is stronger in front than behind. On
opening the joint the surfaces of the bones may be perceived to be almost

horizontal. On each side there is a separate loose synovial membrane.
Movements of the head. The head can be bent forwards and backwards;

turned from side to side rotation ; and inclined towards the shoulder.

Nodding takes place in the joints between the atlas and the occipital

bone, the condyles gliding forwards and backwards. When the head is

moved more freely, flexion and extension of the cervical vertebra? come
into play.

Rotation is permitted by the several joints between the atlas and axis.

In this movement the axis is fixed* and the atlas, bound to it by the

transverse ligament, moves to the right and the left, carrying the weight
of the head. Too great a movement of the face to the side is checked by
the odontoid ligament. Only part of the whole of the rotatory movement
to one side is obtained between the atlas and axis, the rest being made up
by the neck.

Approximation of the head to the shoulder is effected by the neck move-
ment: perhaps a very slight degree of it may be due to gliding downwards
of the occipital condyle of the same side on the articular surface of the

atlas.

STERNO-CLAVICULAR ARTICULATION (fig. 51). The articular surfaces

are somewhat irregular and adapted to each other, with an intermediate

fibro-cartilage ; and they are retained in contact by a capsular ligament ;

by a band to the first rib ; and by another band between the ends of the

clavicles.

Dissection. For the examination of the ligaments of the sterno-clavicu-

lar articulation, take the piece of the sternum that was set aside for the

purpose (p. 134). If the ligaments have become dry, they may be moist-

ened for a short time. The several ligaments will appear in the situation

indicated by their names, after the removal of some fibrous tissue.

Capsular ligament. This is a thin membranous expansion (fig. 51, *),

which incases the articular ends of the bones and the fibro-cartilage. It

is attached near the articular surface of each bone, and is thinner before

than behind. Sometimes the stronger fibres in front and at the back are

described as separate ligaments.
The interclavicular ligament (fig. 51,

3

) extends above the sternum,
between the ends of the clavicles. The fibres do not cross in a straight
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line, but dip into the hollow between the collar bones, and are connected
with the upper piece of the sternum.

The costo-clavicular ligament (fig. 51,
2

) is a short strong band of ob-

lique fibres between the first rib and the clavicle. Inferiorly it is fixed to

the upper surface of the cartilage of the first rib, and superiorly to a tuber-

cle on the under surface of the clavicle near the sternal end. The sub-

clavius muscle is in front of the ligament.
Sometimes the clavicle touches the rib, and is provided with an articular

surface and a synovial membrane.
The interarticular fibro-cartilaye (fig. 51,

7

)
will come into view by

cutting the ligaments before described, and raising the clavicle. It is

ovalish in form and flattened, but is thicker at the circumference than the

centre. By its upper margin and surface the cartilage is united to the

head of the clavicle which is imbedded in it; and by the opposite surface

and margin it is inserted into the cartilage of the first rib. At its cir-

cumference it unites with the capsule of the joint. Sometimes there is an

aperture in the centre of the fibro-cartilage.
Two synovial sacs are present in the articulation, one on each side of

the fibro-cartilage. The sac in contact with the sternum is looser than

that touching the clavicle.

Movement. The inner end of the clavicle can be moved up and down,
and forwards and backwards, and the direction it takes is the opposite to

LlOAMENTS OP THE INNER END OP THE CLAVICLE, AND OP THE CARTILAGE OF THE SECOND BlB.

1. Capsule. 4. Ligaments of the second rib with the sternum.

2. Costo-clavicnlar ligament. 6. Interarticular fibre-cartilage of second rib.

3. Interclavicular ligament. 7. Interarticular fibro-cartila^e of the clavicle.

that of the shoulder : thus when the limb is depressed the sternal end of

the clavicle is raised ; and so on in the other movements. The extent of

each movement is but limited, though those forwards and upwards are the

freest ;
and dislocation may ensue in any direction except downwards,

from force applied to the limb.
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CHAPTER II.

DISSECTION OF THE BRAIX.

SECTION I.

MEMBRANES AND VESSELS.

DURING the examination of the membranes, vessels, and nerves, the

brain is to be placed upside down, resting in the coil of a cloth which sup-

ports it evenly.
MEMBRANES OF THE BRAIN. The coverings of the brain (meninges)

are three in number, viz., dura mater, pia mater, and arachnoid mem-
brane. The dura mater is a firm fibrous investment, which supports part
of the brain, and serves as an endosteum to the bones. The pia mater is

the most internal layer, and is very vascular. And the arachnoid is a thin

serous sac, which is situate between the other two.

Besides enveloping the brain, these membranes are prolonged on the

cord into the spinal canal. Only the cranial part of the two last will be

now noticed. For the description of the cranial part of the dura mater, see

p. 24.

The ARACHNOID is a thin serous membrane, which lines the inner sur-

face oF the dura mater, and is reflected over the pia mater and the brain.

Around the vessels and nerves that intervene between the skull and the

brain, the membrane forms sheaths, which extend a short distance into

the several apertures, and then become continuous with the parietal or

cranial portion. Like other serous membranes, it forms a sac which con-

tains a lubricating moisture ; and it consists of a parietal and a visceral

part.
The parietal part is inseparably united to the inner surface of the dura

mater, giving this a smooth and polished surface, and is continued over

the pieces of the fibrous membrane projecting between portions of the

brain.

The visceral part covers the encephalon loosely, especially at the under
surface of the brain, but is united to the underlying pia mater by fibrous

processes ; beneath it there is a considerable interval (subarachnoid space).
On the upper or convex surface of the great brain the membrane passes
from one convolution to another, without dipping into the intervening sulci ;

though it lines the great median fissure as low as the extent of the falx.

On the lower surface of the cerebrum there is a large space between it and
the centre of the brain. Still more posteriorly, between the hemispheres
of the little brain, there is an interval, similar to that at the under part of

the cerebrum.

The subarachnoid space, or the interval between the arachnoid mem-
brane and the pia mater, is larger in one spot than another; and it con-
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tains more or less fluid, which has been named cerebro-spinal. The space
is largest at the under part of the great brain, about its middle, and in the

fissure between the hemispheres of it and the cerebellum. Under the

arachnoid, in the fissure between the halves of the cerebellum, is the aper-
ture of the fourth ventricle, by which that cavity communicates with the

subarachnoid space.
The PIA MATER closely invests the different parts of the brain, and dips

into the fissures, as well as into the sulci between the convolutions and
laminse. Besides covering the exterior of the brain, it sends processes
into the interior to supply vessels to the walls of the inclosed space : thus,

one penetrates into the cerebrum below the corpus callosum, and is named
velum interpositum ; and two vascular fringes, which project into the fourth

ventricle, are known as the choroid plexuses of that cavity.
This membrane is a network of vessels, and is constructed of the minute

ramifications of the arteries and veins entering into or issuing from the

cerebral substance ; whilst the intervals between the vessels are closed by
fine areolar tissue, so as to form a continuous thin layer. From the under
surface of the membrane proceed numerous fine vessels for the nutrition of

the brain.

Vessels and nerves. The arachnoid membrane has but few vessels,

whilst the pia mater is composed almost entirely of vessels. The pia
mater is largely supplied by offsets of some cranial nerves, and by branches

of the sympathetic which accompany the vessels at the base of the brain

(p. 33). Bochdalek has described branches to the arachnoid from some
cranial nerves.

SUBDIVISIONS OF THE ENCEPHALON. Before the description of the

arteries is given, the chief subdivisions of the encephalon will be shortly
noticed.

The cranial or encephalic mass of the nervous system consists of cere-

brum or great brain, cerebellum or small brain, pons, and medulla oblon-

gata. Each of these parts has the following situation and subdivisions :

The medulla oblongata, or the upper end of the spinal cord, lies in the

groove between the halves of the small brain, and is divided into two

symmetrical parts by a median fissure. To it several of the cranial nerves

are united.

The pons Varolii is situate in front of the medulla oblongata, and is

marked along the middle by a groove, which indicates its separation into

halves. Anterior to it are two large processes (crura cerebri) connecting
it to the great brain ;

on each side it is united to the small brain by a sim-

ilar white mass (crus cerebelli) ; and behind it is the enlarged upper part
of the cord.

The cerebellum, or the small brain, is separated into two by a median

fissure, and each half will be subsequently seen to consist of lobes.

The cerebrum, or the large brain, is divided into hemispheres by a

longitudinal fissure in the middle line ; and each half is further subdivided

into two by a transverse sulcus the fissure of Sylvius. In the centre of

the cerebrum, between the hemispheres and in front of the pons, are seve-

ral small bodies that will be afterwards enumerated.

Dissection. To follow out the arteries, let the brain remain upside

down, and let the remains of any arachnoid membrane be removed. Hav-

ing displayed the trunks of the vertebral arteries on the medulla oblon-

gata, and those of the carotid in front near the median fissure of the large

brain, the student should lay bare on one side the branches to the large

\
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brain. Define first the two arteries lying in the median fissure and join-

ing by a short branch ; next, an artery that passes .outwards transversely
in the fissure of Sylvius, and pursue it to the outer surface of the hemis-

phere. Look then for a much smaller vessel (choroid), which enters into

the brain substance on the outer side of the cms cerebri. By gently

raising the cerebellum on the same side, the last artery of the cerebrum

may be traced back along the inner aspect of the hemisphere.
Two arteries pass out to the small brain. One on the upper surface

may be brought into view on raising the cerebellum ; and care is to be

taken of the slender fourth nerve which lies by its side. The other artery
turns inwards to the median hollow of the cerebellum, and may be easily
followed.

ARTERIES OF THE BRAIN (fig. 52). The brain is supplied with blood

by the vertebral and internal carotid arteries.

The VERTEBRAL ARTERY,
12

,
is a branch of the subclavian trunk (p.

77), and enters the trunk through the foramen magnum ;
directed upwards

round the medulla oblongata, it blends with its fellow in a common trunk

(basilar) at the lower border of the pons. As the vessel winds round th

upper part of the cord, it lies between the roots of the suboccipital a

hypoglossal nerves ;
but it is afterwards internal to the last.

Fig. 52.

,-3

1.
' O

1. Internal carotid trunk.

2. Anterior cerebral branch.

3. Anterior communicating.
4. Middle cerebral branch.

5. Choroidal branch.

6. Posterior communicating.
7. Posterior cerebral branch.

8. Upper cerebellar branch.

9. Internal auditory branch.

10. Inferior cerebellar branch.

11. Basilar artery.

12. Vertebral artery.

13. Anterior spinal branch.

O

-

ARTERIES AT THE BASE OF THE BRAIW.

Branches. Between its entrance into the spinal canal and its termina-

tion, each artery furnishes offsets to the spinal cord, the dura mater, and
the cerebellum.

a. The posterior spinal branch is of inconsiderable size, and arises

opposite the posterior part of the medulla : it descends along the side of

the cord, behind the nerves, and anastomoses with its fellow, and with

branches that enter by the intervertebral foramina.

b. The anterior spinal branch (
ls

) is small like the preceding, and

springs from the artery opposite the front of the spinal cord. It joins the

corresponding twig on the opposite side, and the resulting vessel is con-

tinued along the middle of the cord on the anterior aspect.
c. The posterior meninaeal artery leaves the vertebral trunk opposite
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the foramen magnum, and ramifies in the dura mater lining the fossa of

the occipital bone.

d. The inferior cgrt-heJlar artery (posterior) (
10

) is distributed to the

under surface of the cerebellum. Taking origin from the end of the

vertebral, this branch winds backwards round the medulla between the

pneumogastric and spinal accessory nerves, to the median fissure of the

cerebellum. Directed onwards along the fissure the artery reaches the

upper surface of the small brain, and there anastomoses with the superior
cerebellar artery.
An offset of this branch ramifies over the under part of the cerebellum,

and ends externally by anastomosing with the artery of the upper surface.

As the vessel lies by the side of the aperture of the fourth ventricle it gives
a small choroid offset to the plexus of that cavity.
The BASILAR ARTERY (

u
), formed by the union of the two vertebrals,

reaches from the lower to the upper border of the pons, where it ends by
dividing into two branches (posterior cerebral) for the cerebrum. The
vessel touches the basilar process of the occipital bone, from that circum-

stance receiving its name, and lies in the median groove of the pons. On
each side of, and almost parallel to it, is the sixth nerve.

Branches. Besides the two terminal branches mentioned above, the

artery supplies transverse offsets to the pons and the under part of the

cerebellum, and a large branch to the upper surface of the cerebellum.

a. The transverse arteries of the pons are four or six small twigs, which
are named from their direction, and are distributed to the substance of the

pons. One of them
(
9

) gives an offset fauditorv) to the internal ear along
the auditory nerve.

b. Resembling this set of branches is the following artery, the inferior
cerebellar (anterior) : this arises from the basilar trunk, and extends to

the fore part of the under surface of the cerebellum, on which it is dis-

tributed.

c. The superior cerebellar arterjj (
8
)

is derived from the basilar so near

the termination as to be often described as one of the final branches of that

vessel. Its destination is to the upper surface of the small brain, to which
it is directed backwards over the third nerve and the crus cerebri, but

parallel with the fourth nerve. On the upper surface of the cerebellum

the artery spreads its ramifications, which anastomose with the vessel of

the opposite side, and with the inferior cerebellar artery.
Some twigs of this vessel enter the piece of the pia mater (velum inter-

positum), which projects into the posterior part of the cerebrum.
d. The posterior cerebral artery (

7

) takes on each side a backward

course, similar to that of the preceding artery, but separated from it by the

third nerve. The vessel is then applied to the inner surface of the cere-

brum, and divides into many branches : some of these supply the under

part, whilst others turn upwards on both the outer and inner surfaces

of the back of the hemisphere, and anastomose with the other cerebral

arteries.

Near its origin it is joined by the posterjor_nQrnrminicn.t,ing artery of the

carotid ; and its branches to the brain'are the following :

Numerous small long branches leave it close to its origin, and enter the

base of the brain between the^crurii cerebri (posterior perforated spot).
A small choroid artery (posterior) supplies the fold of pia mater that

projects into the cerebrum : this small branch is transmitted between the
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crus and hemisphere of the cerebrum to the velum interpositum ami the

choroid plexus.
From the foregoing examination of the offsets of the vertebral arteries

and the basilar trunk, it appears that about half the^ encephalon viz., the

medulla oblongata, the pons, the cerebellum, and the po&tejciocJJturd of the

cerebrum receives its blood throuh the branches of the subclavian

The INTERNAL CAROTID ARTERY (
!

) terminates in branches for the re-

maining part of the cerebrum. The vessel emerges from the cavernous
sinus (p. 33) inside the anterior clinoid process, and divides at the inner

end of the fissure of Sylvius into cerebral and communicating arteries. At
th^ base of the brain the carotid lies between the second and third nerves,
but nearest the former.

Branches. In the skull the carotid gives off the ophthalmic offset, before

it ceases in the following terminal branches to the cerebrum.
a. The anterior cerebral artery ('

2

) supplies the inner part of the cerebral

hemisphere. It is directed forwards to the median fissure between the

halves of the large brain ; and as it is about to enter, it is united to its fel-

low by a short thick branch the anterior^f.ommiinicaLinfl (
3

).
Then

passing into the fissure, it bends round the anterior part of the corpus
callosum, so as to be placed on the upper aspect in the natural position of

the brain, and is continued backwards distributing offsets nearly to the

posterior extremity of the hemisphere.
It gives off numerous branches, and some of them supply the base of the

cerebrum, thus :

Near the commencement it furnishes small branches to the part of the

brain (anterior perforated spot) prmf.i'orunns^n the innerjjnd of. the fissure

Q Sylvius : and it distributes some branches to the under part of the

frontal lobe.

b. The middle cerebral artery (
4
) is the largest offset of the carotid, and

ramifies over the outer side of the hemisphere. Entering the fissure of

Sylvius, the artery divides into many large branches, which issue at the

outer end of that groove, and, spreading over the ^Yfpfpml qf^fRr" of the

hemisphere, inosculate with the other two cerebral arteries at the front,

the back. an_d the upper part of the brain. Only a few fine offsets require

special notice :

A set of small branches arise at the inner end of the fissure of Sylvius,
and enter the cerebral substance through the substantia perforata antica.

c. The posterior communicating artery () is a small twig, which is

directed backwards parallel to, and on the inner side of the third nerve, to

join the p^tpr^or cqrebflal artery (of the basilar) near the pons.
d. The choroid artery (anterior) (

5
) is small in size, and arises either

from the trunk of the carotid, or from the middle cerebral artery : it passes
backwards on the other side of the preceding, and finds its way between
the hemisphere and the crus cerebri to the ^hr^u! pl^vna of the lateral

Circle of Willis. The arteries at the under part of the brain are united

freely both on their own side and across the middle line in an arterial

anastomosis, the circle of Willis. On each side this circle is formed by
the trunk of the internal carotid giving forwards the anterior cerebral, and
backwards the posterior communicating artery. In front it is constructed

by the converging anterior cerebral, and the anterior communicating
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artery. And behind is -the bifurcation of the basilar trunk into the poste-
rior cerebrals. In the area^of the circle lie several parts corresponding
with the floor_of the third ventricle.

The complete inosculation between the cranial vessels in the circle of

Willis allows at all times a free circulation of blood through the brain,
even though a large vessel on one side of the neck should be obstructed.

The VEINS of the brain enter the sinuses of the dura mater, instead of

uniting trunks as companions to the arteries.

Two sets of veins belong to the cerebrum, viz., superficial or external,
and deep or internal.

The external veins of the upper surface are collected into the superior

longitudinal sinus (p. 29) ; and those of the lateral and under parts enter

the sinuses in the base of the skull, especially the lateral sinus.

The deep veins of the interior of the cerebrum join the veins of Galea,
and reach the straight sinus.

The veins of the cerebellum end differently above and below. On the

upper surface they are received by the veins of Galen and the straight

sinus; and on the lower surface they terminate in the occipital and lateral

sinuses.

Dissection. The pia mater and the vessels are now to be stripped from

the brain, and the origin of the cranial nerves is to be defined. Over the

greater part of the cerebrum, the pons, and the medulla, the pia mater can

be detached with tolerable facility by using two pairs of forceps ; but on

the cerebellum the membrane adheres so closely as to require some care in

removing it without tearing the substance of the brain.

In clearing out the fissure between the halves of the cerebellum on the

under surface, the membrane bounding the opening of the fourth ventricle

will probably be taken away : therefore the position, size, and limits of

that opening between the back of the medulla oblongata and the cerebel-

lum should be now noted.

When the surface has been cleaned, the brain is to be replaced in the

spirit, but it is to be turned over occasionally, so that all the parts may be

hardened.

SECTION II.

ORIGIN OF THE CRANIAL NERVES.

TifE cranial nerves take origin from the encephalon, with one exception

(spinal accessory), and pass from it through apertures in the skull.

The origin of a nerve is not determined by the place at which it appears
on the surface of the brain, for fibres or roots may be traced deeply into

the brain substance. Each nerve has therefore a superficial or apparent,
and a deep or real origin in the encephalon.

With respect to the superficial attachment there cannot be any doubt ;

but there is much difference of opinion concerning the deep origin, in con-

sequence of the difficulty of tracing the roots. When the roots are followed

into the encephalon, they enter masses of gray substance, which are looked

upon as ganglia of origin.
12
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The cranial nerves may be regarded either as nine or twelve pairs,

according to the mode of classifying them. 1

The several nerves may be designated first, second, third, and so forth :

this numerical mode of naming applies to all, and is the one generally used.

But a second name has been derived for some of the nerves from the

parts to which they are supplied ; as instances of this nomenclature the

terms hypoglossal, pneumogastric, may be taken. And a different ap-

pellation is given to others, in consequence of the function conferred on

the part to which they are distributed, as the terms auditory and olfactory

express. In this way two names may be employed in referring to a nerve:

one being numerical, the other local or functional, as is exemplified below.

The FIRST OR OLFACTORY NERVE (olfactory process) (fig. 53, *)
is soft

Fig. 53.

Olfactory.

Optic.

Motor oculi.

Trochlear.

Trigeminal with small and large root.

Abductor oculi.

Facial and auditory, the former smalli r

and internal.

Eighth nerve consisting of three

trunks in a line : the upper, glosso-

pharyngeal ;
the middle, pneurao-

gastvic ; and the lowest spinal ac-

cessory.

Boots of attachment of the hypoglossal
nerve.

ORI-JIN OP THE CRANIAL NERVES.

and pulpy, being destitute f a neurilemma ; and it may be considered an

advanced part of the brain, for it hasTiotlTgray substance and white fibres

in its composition, like the cerebrum.

The olfactory process is a flat-looking band, wider at each end than in

the middle, which is lodged in a sulcus on the under aspect of the frontal

lobe of the cerebrum, and is kept in position by the reflection of the arach-

noid membrane over it. When the so-called nerve is raised from the

1 Those anatomists, who take the smaller number after the example of Willis,

include in one nerve all the trunks contained in the same aperture of the skull :

as in the case of the eighth nerve, which consists of three trunks in the foramen

jugulare. But those who are disposed with Sommerring to enumerate twelve

nerves, consider each of the three trunks of the eighth nerve before mentioned,
to constitute a separate cranial nerve, notwithstanding that it may be combined

with others in the foramen of exit.
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sulcus, it is prismatic in form, the apex of the prism being directed down-
wards (in this position).

Anteriorly the nervous substance swells into the olfactory bulb, a pyri-i
form grayish mass, about half an inch in length, which rests on the ethmoidl

bone, and distributes nerves to the nose.

Posteriorly the olfactory process is connected to the cerebrum by three

roots, external, internal, and middle.

The external or long root is a slender white band, which is directed

backwards along the outer part of the anterior perforated space, and across

the fissure of Sylvius, and sinks into the substance of the cerebrum.
The internal or short root, not always visible, is white and delicate, and

comes from the inner part of the cgrebruift.
The middle or gray root is connected with the gray matter on the sur-

face of the brain by means of a conical elevation^ at the back of the sulcus

which lodges the nerve.

Deep origin. The external root is said to be traceable to one of the convolutions
of the island of Reil. The inner root joins a band of white fibres connected with
a convolution (gyrus fornicatns) to be afterwards examined. And the middle root,
continuous with the gray matter of the convolutions, contains white fibres which
enter the corpus striatum.

The SECOND or OPTIC (
2

) is the largest of the cranial nerves except the

fifth, and appears as a flat band on the crus cerebri. Anteriorly the nerves
of opposite sides are united in a commissure. The part of the nerve pos-
terior to the commissure is named optic tract ; but the part beyond the

commissural union, which is round and firm, is called optic nerve. The
destination of the nerve is to the eyeball.
The origin of the nerve will be afterwards seen to come from the optic

thalamus and the corpora genicula^i, and from one of the corpora qiuuTn-

gemina (nates).
The tract is the flattened part of the optic winding round the peduncle

of the cerebrum. In front it ends in the commissure, and behind it splits

into two jrieces by which it is fixed to the brain. As the tract reaches

forwards it crosses the crus cerebri, to which it is attached by its outer or

anterior edge ; and in front of the crus it is placed between the substantia

perforata antica on the outside, and the tuber cinereum on the inside, but

whether it receives filaments from the latter is uncertain.

The commissure (chiasma) of the nerves measures half an inch across,
and lies on the olivary eminence of the sphenoid bone, within the circle

of Willis. It is placed in front of the tuber cinereum.; and passing be-

neath it (in this position of the brain) is the thin lamina cinerea.

In the commissure each tract is resolved into three sets of fibres with

the following arrangement : the outer fibres, few in number, are continued

straight to the eyeball of the same side. The middle, the largest, decus-

sate with the corresponding bundle of the other tract, those of the right
nerve being continued to the left side, to the opposite, eye, and vice versA.

And the most internal are continued through the tract of the other side

back to the brain without entering the eye. At the front of the commis-

sure are placed some transverse fibres, which are prolonged to the eyeballs

through the part of each nerve in front of the commissure, but have not

any connection with the tracts and the brain.

The part called nerve extends from the commissure to the eyeball.

Leaving the skull by the optic foramen, it receives a tube of dura mater,
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and its course in the orbit is described in p. 56. In the eyeball it ends in

the retina.

The THIRD NERVE (
3

), motor nerve of the eyeball, is round and firm,

and is attached by a slanting line of threads to the inner surface of the

cerebral peduncle, near the locus perforatus, and close in front of the pons
Varolii.

Deep origin. The deep origin is uncertain. According to Stilling,
1 the fibres of

the nerve pierce the peduncle, passing through the locus niger, and enter a nu-
cleus of gray substance near the floor of the aqueduct of Sylvius.

The FOURTH or TROCHLEAR NERVE (
4

) cannot be followed backwards
at present to its origin. It is the smallest of the cranial nerves, and issues

from the valve of Vieussens over the fourth ventricle (fig. 68, *). The
nerve appears between the cerebrum and the cerebellum, on the side of

the crus cerebri ; and is then directed forwards to enter an aperture in the

free edge of the tentorium cerebelli near the posterior clinoid process.

Deep origin. In entering the valve of Vieussens, filaments of the nerves of oppo-
site sides cross and communicate. Each divides into two parts : the anterior enters

a nucleus of gray matter on the side of the aqueduct of Sylvius ; the posterior

joins a nucleus (upper trigeminal) near the top of the fourth ventricle (Stilling).

The FIFTH or TRIGEMINAL is the largest of all the cranial nerves, and
consists of two roots, ganglionLc. or sensory, and aganglionic or motor,
which are partly blended in one trunk beyond the ganglion.
The nerve is attached to the side of the pons YaroliL. nearer the upper

than the lower border (
5
).

The small or aganglionic root is highest, and

is separated from the large one by two or three of the transverse fibres of

the pons. Both roots pass outwards through an aperture in the dura

mater, above the petrous part of the temporal bone, and are blended in the

peculiar manner stated in page 31.

Both roots penetrate the fibres of the pons, and are connected wjthjiu-
clei in the floor of the fourth ventricle.

Deep origin. The large root divides into two parts near the mass of gray matter
called locus cseruleus (p. 217). One piece arises from the gray matter near the
locus creruleus (upper trigeminal nucleus) ;

and the other, from a deeper nucleus,
lower trigeminal, opposite the lower border of the pons, within the fasciculus teres

(Stilling).
The small root begins with the fourth nerve in the upper trigeminal nucleus near

the top of the fourth ventricle (Stilling).

The SIXTH NERVE (
6
), abducent nerve of the eyeball, springs from the

pyramidal body close to the puns, and by a second band from the lower

part of the pons.

Deep origin. The fibres of the nerve bend backwards, through the medulla

oblongata, to a nucleus in the floor of the fourth, ventricle, whose position is on

the outer part of the fasciculus teres, and behind the anterior fossa. See Anatomy
of the Fourth Ventricle (p. 217).

The SEVENTH CRANIAL NERVE (Willis) (
7

) appears at the lower border

of the pons near the restiform body. It consists of two distinct trunks,

facial and auditory ; the former being the motor nerve of the face, and the

latter the special nerve of the organ of 'hearing.
The facial nerve (portio dura, seventh nerve, Sommerring) is firm "and

1
Untersuchungen uber den Bau des Hirnknotens.
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round, and smaller than the auditory, internal to which it is placed. It

issues from the lateral tract of the medulla at the upper part, and is con-

nected by a slip with the lower border of the pons.
The facial nerve receives a small accessory band of fibres (intermediate

portion of Wrisberg) from the same part of the medulla, and enters the

internal meatus with the auditory trunk.

The auditory nerve (portio mollis, eighth nerve, Sommerring) has a
surface attachment to the restiform body and the floor of the fourth ven-

tricle. The nerve is very soft, and receives one of its names from that

fact.

Deep origin. The facial nerve penetrates to the floor of the fourth ventricle, and
arises from the sam<> i^inli'np flfj ^'"-liftP 1 "erve- which it joins (Clarke 1

).

The fasciculus of the auditory nerve which reaches the floor of the fourth ventri-

cle, bends backwards over the restiform body to the auditory nucleus
;
and some

arciform fibres out of the median sulcus are joined with this part of the root.

The other fasciculus pierces the restiform body, and takes origin from a network
connected with the posterior pyramid (Clarke).

The EIGHTH CRANIAL NERVE (Willis) (
8
) is placed along the side of

the medulla oblongata, and consists of three distinct trunks, glosso-

pharyngeal, pneumogastric, and spinal accessory : the names of the first

two indicate their destination ; and the last, besides being accessory to the

pneumogastric, supplies some muscles.

The glosso-pharynyeal nerve (ninth nerve, Sommerring) is the smallest

of the three, and is situate highest. Its, apparent origin is by three or

more fibrils, which penetrate the lateral tract of the medulla close to the

facial nerve.

The pneumogastric or vagus (tenth nerve, Sommerring) is connected

with the 1f
\
tpr

fii1
*rii.f t of the medulla, below the glosso-pharyngeal nerve,

by a series of filaments, which are collected at first into bundles, but are

finally gathered into one flat band.

The spinal accessory nerve (eleventh nerve, Sommerring) consists of

two parts accessory to the vagus, and spinal.
The accessory part is of small size, and arises by fine filaments in a line

with the root of the vagus, as low as the first cervical nerve. Finally this

fasciculus throws itself into the oneumogastrie nerve outside the skull.

(See p. 114.)
The spinal part is firm and round, like the third or the sixth nerve, but

only a small piece of it can be seen. It arises by a number of fine fila-

ments from the
lalejn.1 cqh^mji of_the spinal cord near the lateral fissure,

as low as the sixth cervical nerve. As the nerve ascends along the side

of the cord it lies between the ligamentum denticulatum and the posterior
roots of the spinal nerves, with the upper of which it may be connected ;

and it finally enters the skull by the foramen magnum.
All three nerves converge below the cms cerebelli, and rest on a small

lobe of the cerebellum (flocculus). From that spot they are directed out-

wards to the foramen jugulare (p. 32).
The fibrils of the nerves pierce the medulla ; and each nerve, except the

spinal part of the last, takes origin from a soecjal deposit of gray matter at

the back of the medulla oblongata, and near the lower of the fourth

tricle,(p. 217).

1 On the structure of the Medulla Oblongata, by J. Lockhart Clarke, F. R. S., in

the Philosophical Transactions for 1858, part i.
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Deep origin. The glosso-pharyngeal penetrates as far as the vagus nucleus, where
it ends in fibres which enter that deposit.
The vagus nerve arises in a special nucleus (p. 217) ;

but some fibres pass through
the hypoglossal nucleus.

The accessory part of the spinal accessory nerve is transmitted to a special nucleus

below that of the vagus ;
and some fibres decussate across the middle line with

their fellows.

The roots of the spinal part of the nerve, piercing the lateral column of the cord,

pass through a collection of cells to the anterior cornu of the crescent (Clarke) .

The NINTH or HYPOGLOSSAL NKRVE of Willis (twelfth nerve, Sommer-

ring) (
9
) is placed on the front of the medulla oblongata, and arises by a

series of filaments from the sulcus between the pyramidal and olivary

bodies, in a line with the anterior roots of the spinal nerves.

The filaments of origin unite into two bundles, which pierce separately
the dura mater, and do not blend together till they are outside the cranial

cavity.

Deep origin. The filaments of the nerve can be traced through the corpus olivare

to a nucleus below the level of the fourth ventricle, and in front of the canal of

the cord
;
but some bend inwards to decussate through the rapht with the nerve of

the opposite side (Clarke).

SECTION III.

MEDULLA OBLONGATA AND PONS VAROLII.

THE medulla oblongata and the pons are interposed between the spinal
cord and the brain proper.

Directions. On a single brain the student may ascertain nearly all the

anatomy of the parts composing the medulla and the pons ; but if he can

procure one hardened specimen of the medulla and the pons united, and
another of a vertical median section through those bodies, he will compre-
hend much more readily the following description.

Position. The brain is to remain in the same position as for the exami-
nation of the nerves and vessels.

The MEDULLA OBLONGATA is the dilated upper part of the spinal cord

which is contained in the cranium (fig. 54). Its limit is the lower border

of the pons in one direction, and the upper margin of the atlas in the

other. This part of the cord is pyramidal in form, and measures about

one inch and a quarter in length ; half an inch in breadth below, and about

an inch at its widest part.
Its base joins the pons, the transverse fibres of the latter marking its

limit ; and its apex is blended with the spinal cord. The anterior surface

is irregularly convex, and is in contact with the hollowed basilar process
of the occipital bone. The opposite surface is somewhat excavated supe-

riorly, where it forms the floor of th ; fourth ventricle ; and it rests in the

fissure between the halves of the cerebellum. On the posterior aspect there

are not any cross fibres of the pons, as in front, to mark the extent of the

medulla.

The medulla oblongata is divided into halves by a median fissure in

front and behind. The fissures are in a line with those along the cord :

the anterior ceases at the pons in a dilated part (foramen caecum), but
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the posterior is prolonged, behind the pons, into the floor of the fourth

ventricle.

Each half of the medulla is constituted of pieces continuous with those

of the spinal cord (h'g. 54); and slight grooves indicative of these divi-

sions are to be seen on the surface. Thus at the middle line in front is

the anterior pyramid (

l

) corresponding with the anterior column of the

cord ; at the middle line behind is the small posterior pyramid (
4

) con-

tinuous with the posterior median column. On the side is the larger pro-

jecting restiform body (

3

), joining below the posterior column of the cord;
and between this and the anterior pyramid is the lateral tract (

2

), with an
oval projecting body (corpus olivare) (

5
) on the exterior, which blends ..

below with the lateral column. GJ

Fig. 54. Fig. 55.

ANTERIOR VIBW OF THE MEDULLA OBLONGATA
AND PONS-

1. Anterior pyramid.
2. Lateral tract.

3. Restiform body.
r>. Corpus olivare.

6. The decussation.

HINDER VIEW OF THE MEDCLLA OBLONGATA.

1. Floor of the fourth ventricle.

2. Emiiicntia tores.

3. Restiform body.
4. Posterior pyramid.

The anterior pyramid (fig. 54,
J

)
is the most internal eminence and

receives its name from its position and form. Situate on the side of

the median fissure, it is internal to the olivary body, from which it is sepa-
rated by a slight groove. Enlarging as it ascends, this body enters the

pons, but before disappearing beneath the transverse fibres, it is somewhat
constricted and rounded.

Lateral tract and olivary body. The lateral tract (funiculus lateralis)

(
2

) fills the interval between the anterior pyramid and the restiform body.
Its surface width is not the same throughout : opposite the lower part of

the medulla oblongata it measures as much as the pyramid ; but near the

pons it is concealed by the olivary body, so that it is seen only in the

narrow interval between the outer side of the corpus olivare and the resti-

form body.
The olivary body (corpus olivare) (

5

)
is an oval projection, about half
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an inch long. A shallow groove separates it from the pyramid, and a

deeper and wider one intervenes between it and the restifbrm body. This

eminence is shorter than the pyramid, and does not reach to the pons.
Its upper end is most prominent ; and arching round the lower end, and
over the surface, are some white fibres (fibrje arcitbrmes).

Restiform body (
3

).
The restiform body (restis, a rope) forms the

largest prominence on the half of the medulla oblongata, and cannot be

seen satisfactorily except on a distinct preparation. It is posterior to the

lateral tract, and projects on the side, so as to give the width to the upper

part of the medulla oblongata. Behind, the restifbrm bodies diverge above

from each other, and between them is the space of the fourth ventricle.

The posterior pyramid (funic. gracilis) (fig. 55,
4

)
lies along the side of

the posterior median fissure, and is much narrower than either of the other

component pieces. By drawing forwards the medulla it will be seen to

be slightly enlarged (clava) at the apex of the fourth ventricle, and then

to become gradually indistinct along the inner part of the corpus restiforme.

STRUCTURE. From the interposition of the medulla oblongata between
the brain and the spinal cord, it is continuous with both. Below, the con-

stituent pieces pf the half join directly (as before said) those of the spinal
cord ; but, above, they are continued chiefly to the cerebrum, only one

piece (restiform) entering the cerebellum.

Dissection (fig. 56). The student has now to show the continuity of the

constructing parts of one-half of the medulla oblongata with those of the

Fig. 56.

a. Anterior pyramid.
b. Decussation of the medulla oblon-

gata (decussation of the pyra-

mids).

c. Fibres of the pyramid in the pons.

d. Fibres of the pyramids in the crus

cerebri.

e. Superficial fibres of the pons, cut

through and reflected.

/. Superficial fibres of the pons, in

place.

FIBRES OF THE MEDULLA, Poss AND CRUS CEREBRI.

spinal cord. Let him trace out first the fibres of the pyramid on the right
side : in it two sets of fibres have to be shown one from the same, and
one from the opposite side of the cord. The fibres from the opposite half

of the cord will appear in the median fissure, when the pyramids are gently
drawn from one another, where they are named the decussating fibres ;

and to lay these bare more completely, the small part of the anterior
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column of the cord on the opposite side, which remains below the cross

fibres (ibr the cord has been cut through near these), may be forcibly turned

outwards.

The anterior pyramid (fig. 56, a) receives fibres inferiorly from the

anterior column of the cord of its own side, and from the opposite half of

the cord. The inner set of fibres, b, deep at their origin, become super-

ficial, and are directed upwards, close to the median fissure, joining the

fibres continued from the anterior column of the cord ; and as the inner

fibres of each pyramid are derived from the opposite side, they cross each

other in the median line forming thus the decussation of the medulla ob-

longata.
The fibres of the pyramid are white and longitudinal, and are collected

into a bundle of a prismatic form. Superiorly they, enter the pons (fig.

56), to reach the cerebrum.

Dissection. For the purpose of seeing the arrangement of the fibres of

the lateral tract, the anterior pyramid is to be cut across on the right side,

between its decussation and the olivary body (fig. 57), and to be raised

towards the pons.
The lateral tract of the medulla is prolonged inferiorly into the portion

of the spinal cord between the anterior and posterior roots of the nerves.

The continuation of the tract (fig. 57) ascends beneath the olivary body,
and leaving the surface of the medulla enters the pons.
The olivary body, and its fillet (fig. 57, c). The olivary mass consists

of three parts, viz., a gray incasing layer, a nucleus, and a band prolonged
from it the fillet.

Fig. 57.

a. Anterior pyramid fibres, cut

through, and raised as far

as the optic thalamus.

b. Lateral tract of the medulla

oblongata.
c. Olivary body, and fillet of the

olivary body issuing at the

upper end.

d. Fibres of the lateral tract in

the pons aud crus cerebri.

e. Superficial, and

f. Depp transverse fibres of the

pons, cut through, aud turn-

ed outwards.

g. Locus niger in the crus cere-

bri, between the fibres of the

lateral tract and pyramid.

FIBRES OF THE LATERAL TRACT AND OF THE OLIVARY BODY.

When the olivary body has been sliced obliquely, a very thin wavy
layer of gray substance surrounding a nucleus of whitish matter will be

apparent: this is the corpus dentatum (fig. 58,/). It forms a thin cap-
sule or bag, having a zigzag outline in a section, with the dilated part
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towards the surface, and the narrowed part or neck open and directed

backwards near the middle line. It consists of small, nucleated, and rami-
fied nerve cells.

1

The nucleus is the yellowish white substance filling the capsule ; and
from it and the capsule issue transverse fibres, which unite the olivary
bodies across the middle line (fig. 58, g) : this uniting band is close below
the anterior median fissure.

The fillet is a narrow band of fibres, which ascends from the olivary

body to the cerebrum (fig. 57). It is formed in part by longitudinal fibres

of the lateral tract which diverge to inclose the corpus olivare, and in part

by fibres derived from the sac.

The restiform body (fig. 54,
3
) is continuous inferiorly with the poste-

rior column of the cord. Superiorly it bends outwards to the cerebellum

without entering the pons.
The posterior pyramid runs below into the posterior median column of

the cord, and is directed above along the floor of the fourth ventricle,

joining the fibres of the lateral tract of the same side.

The decussation of the medulla oblongata (pyramids) (fig. 56, b) occu-

pies the anterior groove of the oblong medulla, at the distance of three-

quarters of an inch from the pons. It is about a quarter of an inch in

length, and is constructed by the crossing of three or four bundles of fibres

from each side.

In this intercommunication the fibres are derived, according to Mr.

Clarke, from all the constituent parts of the half of the spinal cord of the

opposite side except from the anterior column ; but the fibres from the

lateral column of that side, blended with offsets from the contiguous gray
substance, form the chief portion of the decussation.

Arched or commissural fibres of the medulla. In each half of the me-
dulla oblongata are fine transverse fibres, both on the exterior and in its

substance. At the middle line the fibres of opposite sides unite, and give
rise to a commissure between the halves (raphe).
The superficial transverse fibres (fig. 58, s, and fig. 54), more marked

in some bodies, issue from the nucleus in the restiform body (Clarke), and
advance over the surface of the olivary and pyramidal bodies to the ante-

rior fissure, where they enter the half of the medulla of the same, and of

the opposite side. Below the olivary body they form oftentimes a disti.ict

band, the fibrae arciformes (fig. 54).
The deep transverse fibres (fig. 58, h) are to be seen with the micro-

scope on thin hardened transverse sections ; they begin behind in nuclei

of the posterior pyramid and restiform body (Clarke), and penetrate be-

tween the longitudinal fibres, and through the corpus olivare, as they reach

forwards to enter the raphe in the middle line.

The raphe (fig. 58, h and g), in which the arched fibres meet, occupies
the middle line of the medulla above the decussation of the pyramids, and
serves as the commissure between the halves of the medulla and the oli-

vary bodies.

Gray matter of the medulla oblongata. In the medulla oblongata there

are the remains of the gray matter of the spinal cord ; and some special

deposits. Cross sections of the part when hardened would be required to

see them.

1 The arrangement of the fibres in the sac is most complicated, and a fuller

account may be obtained by consulting Mr. Clarke's Paper in the Philosophical
Transactions for 1858.
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Remains of gray matter of the spinal cord. At the lower part of the

medulla the central gray matter resembles that in the spinal cord (see fig.

126), but it undergoes the following changes i

1 The posterior cornu in-

creases in bulk, and extends towards the side of the cord, where it appears
on the surface, in front of the restiform body, as the gray tubercle of Ro-
lando (tuberculo cinero) (fig. 58, t). Higher in the medulla it becomes
the chief nucleus of the sensory root of the fifth nerve.

The piece of the gray commissure behind the central canal of the cord

joins, above, the nucleus of the vagus nerve, and contributes to the audi-

tory nucleus : and the piece in front of the canal is laid bare in the floor

TRANSVERSE SECTION OF THE MEDULLA OBLONOATA ABOVE THE MIDDLE OF THE OLIVARY BODY

(Clarke).

a. Anterior pyramid.
b and c. Lateral column.

d. Restiform body.
e. Posterior pyramid.

/. Corpus olivare with roots of the ninth nerve

piercing it.

ff. Olivary commissure
h. Deep transverse or commissural fibres of

the medulla meeting in the raph (a few
more are added in this cut from a second

drawing).

k. Accessory olivary nucleus.

I. Other gray deposits inside the olivary body.
7. Floor of the fourth ventricle covered by

epithelium.

o. Nuclei of the ninth nerve.

p. Nuclei of the vagus and glosso-pharyngeal
nerves.

r. Nucleus of the auditory nerve.

n. Superficial transverse fibres.

t. Remains of the gelatinous substance (tuber-

culo cinereo).

of the fourth ventricle by the inclination outwards of the restiform bodies ;

it disappears above the fasciculi teretes.

Special deposits of gray matter. Other masses of gray substances are

deposited in the medulla, both in front and behind : those behind are near

the floor of the fourth ventricle, and serve as nuclei of origin for certain

nerves ; whilst those in front are interspersed amongst the fibres continued

from the lateral columns of the cord.

Nuclei, at the back of the medulla. A nucleus for the hypoglossal nerve

is deposited in front of the central canal, and extends upwards into the

floor of the fourth ventricle close to the median sulcus (fig. 58, o).

The nucleus of the accessory part of the spinal accessory nerve is placed

opposite that of the hypoglossal, behind the central canal.

The nucleus of the vagus begins on a level with the fourth ventricle

1 The description of the arrangement of the gray matter in the medulla oblon-

gata is a summary of the facts contained in Mr. Clarke's paper iu the "Transac-
tions of the Royal Society for 1858."
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(fig. 58, p}, and is continuous below with that of the accessory nerve.

On the surface it forms a pyriform swelling along the inner side of the

posterior pyramid, and limits laterally the calamus scriptorius.

Above, this sinks under the auditory nucleus, and joins a nucleus for

the glosso-pharyngeal nerve in a line with it.

Above the last two nerves is another collection of cells serving as a

nucleus for the auditory nerve. This projects on the lateral part of the

medulla (fig. 58, r).

At the front of the medulla. Outside the pyramid is the gray layer of

the olivary body (fig. 58, /") already described (p. 185). Behind this is

another separate, elongated, and flattened yellowish streak, the accessory

olivary nucleus (fig. 43, k) ; while at the inner part of the olive, near the

raphe, is a second collection (fig. 58, I), which is broken up into pieces.
Both of the last deposits Mr. Clarke considers to be but parts of the cut

folds of the corpus dentatum.
\

PONS VAROLII.

The PONS, or ANNULAR PROTUBERANCE (pons Varolii, nodus encephali)

(fig. 54), is situate above the medulla oblongata, and between the hemi-

spheres of the cerebellum. In its natural position in the skull it lies below

the opening in the tentorium cerebelli. It is nearly of a square shape,

though it is rather widest from side to side, and measures two inches in

the last direction.

The anterior surface is grooved along the middle line, and is received

into the basilar hollow in the base of the skull. By the opposite surface

the pons forms part of the floor of the fourth ventricle.

The upper border is longest and most curved, and^arches over the cere-

bral peduncles ; and the lower border overlays the medulla oblongata. On
each side is the crus cerebelli, whose fibres radiate over the surface.

Structure. In the pons are alternating strata of transverse and longi-

tudinal fibres (fig. 56) : The transverse set are continuous with the fibres

of the crus cerebelli, much gray matter being interspersed : and the longi-

tudinal are prolonged from the medulla oblongata.
Dissection. The transverse superficial fibres of the pons being divided

along the line of the pyramidal body of the right side (fig. 5G), may be

turned outwards so as to denude the longitudinal fibres (c) of the pyramid ;

and this first set of longitudinal fibres, having been cut across already in

the medulla oblongata, may be raised as far as the upper border of the

pons. Beneath them will appear the second or deep set of transverse fibres

of the pons (fig. 57, f).
The deep transverse fibres may be cut through outside the pyramidal

(fig. 57) ; then the deep longitudinal fibres from the lateral column and

the posterior pyramid (e?) will appear. Amongst this last set of longitu-

dinal fibres is the fillet of the corpus olivare, which the dissector should

trace upwards from that body.
The superficial fibres of the pons can be seen on the side that is un-

touched.

The transverse fibres of the annular protuberance (fig. 56), are collected

chiefly into two strata a superficial and deep, which are united in the

middle line : they are commissural fibres of the cerebellum, and are de-

rived from the crus or middle peduncle of that body. There are a few

other transverse, which serve also as a commissure.
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The superficial set (fig. 56, f) are mostly horizontal, but some from the

upper margin of the pons descend obliquely over the others.

The deep layer (fig. 57, f) is thickened, and contains much gray matter

between its fibres.

The longitudinalfibres consist of two sets, viz., one from the anterior

pyramidal body ; and another from the lateral tract and the posterior

pyramid, to which a slip is added from the corpus olivare. The fibres are

not continued simply through the pons, but are increased in number by
the addition of others (peduncular) which, beginning in the upper two-

thirds of the pons, join them on the outer side.

The fibres of the anterior pyramid (fig. 56, c) pass through the pons
between the two sets of transverse fibres, but not as one mass, for they
are divided into a number of small bundles in their progress. Much in-

creased in number, the fibres enter the crus cerebri at the upper border of

the pons, and construct that fasciculated surface of the peduncle (rf), which
is now uppermost.
The fibres of the lateral column and posterior pyramid are altogether

deeper than the transverse fibres of the pons (fig. 57, rf),
and are mixed

up with gray matter ; they are also more numerous than the preceding
set. They project close to the middle line, in the floor of the fourth ven-

tricle, and form the eminence of the fasciculus teres (fig. 55,
2
) ;

from that

spot they are continued upwards to the crus cerebri, of which they form
the deeper or cerebral part (fig. 57, d). In the pons a band from the

olivary fasciculus is added to these fibres.

The olivary fasciculus (fillet, fig. 57) divides into two slips the pons.
One passes backwards to the upper (in this position deeper) part of the

crus cerebri, and ends in and beneath the corpora quadrigemina (p. 208).
The other is continued to the crus cerebri with the fibres of the lateral

column.

Commissure of the pons. At the back of the pons there is a commissure
between the halves, opposite the deep longitudinal fibres. It consists,

like that of the medulla oblongata, of fine anterior-posterior and trans-

verse fibres.

SECTION IV.

DISSECTION OF THE CEREBRUM.

THE cerebrum, or the great brain, is the largest of the subdivisions of

the encephalon, and weighs on an average 49 oz. in the male, and 44 oz.

in the female. It fills the upper part of the cavity of the skull ; and its

under surface would correspond with an oblique line on the head from the

eyebrow to the articulation of the jaw ; and from this point to the occipi-

tal protuberance.

Taking the general form of the cranium, the cerebrum is convex on the

upper aspect, and uneven on the lower. It consists of two hemispheres,
which are placed side by side, and are partly separated by a median or

longitudinal fissure. Across the middle line the halves are united by cer-

tain interior parts (commissures), as well as by several connecting struc-

tures at the under surface. Superiorly the surface of the hemisphere is
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without any large cleft ; but inferiorly it is divided into two by a trans-

verse fissure that of Sylvius.
UNDER SURFACE OR BASE OF THE CERKBRUM (fig. 59). At its under

part the cerebrum is very irregular, in consequence of its fitting into in-

equalities in the base of the skull ; and on this aspect the separation into

hemispheres is not so complete as on the upper, for the median fissure

exists only at the front and back. The following objects are to be recog-
nized at the base of the brain along the middle line.

Fig. 59.

Q>

-a

UNDER SURFACE OF THE BRAIN.

6. Cerebellum.

r. Temporo-sphenoidal lobe of the cerebrum.

p. Frontal lobe of the cerebrum : the great fis-

sure between the two lobes, is the Syl vian.

a. Medulla oblongata.
d. Pons Varolii.

/. Crus cerebri.

g. Locus perforatns posticus.

e. Corpus albicans.

h. Tuber cinereum.

i. Commissure of the optic nerves.

I. Locus perforatus anticus.

7n. Lamina cinerea.

n. Lower end (rostrum) of the corpus callosum

in the great median fissure; the point iu

front where it bends is named genu. On
eac-h side of the lamina ciuerea a narrow

white band is continued from the end of

the corpus callosum : this is the fillet of

the corpus callosum.

Immediately in front of the pons (d) are two large white masses, the

peduncles of the cerebrum (crura cerebri, /), one belonging to each hem-

isphere ; and between is a space perforated by vessels, which is named
locus perforatus posticus (g}. Outside the peduncle is the optic tract (i) ;

and between it and the inner part of the hemisphere is a fissure leading
into the lateral ventricle.

In front of the peduncles are placed two white bodies like peas, the
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corpora albieantia (e) ; and anterior to these a grayish mass, called tuber

cinereum (ft).
From the tuber cinereum a conical reddish tube, the in-

fbndibolum, descends to the pituitary body in the sella Turcica of the

sphenoid bone.

Anterior to the tuber cinereum are the converging optic tracts with

their commissure (/). Beneath the commissure lies a thin grayish layer

(lamina cinerea, m) ; and still further forwards is the great longitudinal
fissure between the hemispheres, with the white corpus callosum () in

the bottom of it.

At the inner end of the transverse fissure (Sylvian) across the hemi-

sphere, is another spot, perforated by vessels, and distinguished by the

name substantia perforata, or locus perforatus anticus (7).

Peduncle of the cerebrum (crus cerebri, /). This is a large, white,
stalk-like piece, which reaches from the upper border of the pons to the

under part of the cerebral hemisphere of the same side, near the inner

margin. In the natural position the two peduncles fill the opening in the

tentorium cerebelli. Each is about three-quarters of an inch long, and
widens as it approaches the cerebrum. Crossing its outer surface is the

optic tract ; and between the crura of opposite sides is the interpeduncular

space, which contains the locus perforatus, the corpora albieantia, and the

tuber cinereum.

Structure. The peduncle consists of longitudinal fibres, continuous with

the longitudinal fibres of the pons, which inclose here a mass of gray mat-
ter between them.

Dissection. For the purpose of showing the structure of the crus, on
the right side (fig. 57), the optic tract should be divided, and the fibres

continuous with the anterior pyramid of the medulla oblongata should be

raised as far into the crus as the optic thalamus. In this proceeding
the mass of gray matter (locus niger) will appear, and beneath it will be

seen a second or deeper set of longitudinal fibres.

The superficial fibres, which form the under or free part of the crus,

are continued from the anterior pyramidal body (Kg. 56, c). They are

longitudinal in direction, and coarse in texture, and are directed upwards
radiating to the cerebrum. The surface of the peduncle, which is com-

posed of these fibres, is called the fasciculated portion, or the crust.

The deeper fibres are also prolonged to the cerebrum. They are derived

chiefly from the lateral tract and posterior pyramid of the medulla oblon-

gata, with a slip from the olivary fasciculus (fig. 57, d). Others come
from the cerebellum, and mix with the former : some of these decussate

across the middle line
1

(p. 215). The fibres obtained from these four

sources are situate beneath (as now seen) the gray matter : besides being

deeper they are finer than the superficial set, and inclose much gray sub-

stance : the part of the crus formed by them is named tegmentum.
The gray matter (locus niger) of the crus (fig. 57, y~)

forms a thin layer,
which reaches nearer the inner than the outer margin of that body ; it is

convex towards the free surface, but concave in the opposite direction.

The posterior perforated spot (pons Tarini, ff)
is situate between the

peduncles of the cerebrum ;
in the area of the space is a layer of grayish

1 M. Foville describes a median commissure for the medulla oblongata, pons,
and cerebral peduncles, which is composed of the interweaving of fihres of oppo-
site sides. See the work of M. Foville, entitled : Trait complet deTAnatomie, $-c.,

du Systkme Nerveux certbro-spinal, p. 323, 1844.
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matter, and numerous vessels penetrate it. This structure forms the

hinder part of the floor of the third ventricle.

The corpora albicantia (corp. mamillaria, <?)
are two small, white

bodies, about the size of peas, which are constructed in greater part by
the crura of the fornix. If one, say the right, is cut. across, it will be

seen to contain gray matter. In front of them is the gray mass of the

tuber cinereum.

The median eminence of the tuber cinereum
(Ji)

forms part of the third

ventricle, and is continuous with the gray substance in that cavity. In

front of it are the optic tracts and commissure, and from its centre projects
the following.
The infundibulum (funnel) is a conically-shaped tube which reaches

from the tuber cinereum to the upper part of the posterior lobe of the

pituitary body. It consists of a layer of gray matter, surrounded by the

pia mater ; and it is lined by the ependyma of the third ventricle, as far

as it is pervious. In the foetus this tube is open between the third ven-

tricle and the pituitary body, but in the adult it is closed inferiorly.
The pituitary body will be very imperfectly seen when it has been dis-

lodged from its resting-place : therefore it should be sometimes examined
in the base of the skull by removing the surrounding bone. Its use is

unknown.
It is situate in the hollow (sella Turcica) on the sphenoid bone, and

consists of two lobes, anterior and posterior. The anterior is the largest,
and is hollowed out behind, where it receives the round posterior lobe. In

the adult this body is solid, and firm in texture ; but in the foetus it is hol-

low, and opens into the third ventricle through the infundibulum.

Structure. It is firm and reddish externally, but softer and yellowish

internally. In it are nucleated cells, mixed with a granular semi-fluid

substance; and the whole is contained in roundish spaces, which are con-

structed by a stroma of areolar tissue with bloodvessels (Sharpey).
Dissection. To see the lamina cinerea and the anterior termination of

the corpus callosum, the hemispheres are to be gently separated from each

other at the fore part.
The lamina cinerea (m) is a thin concave layer of gray substance,

which gradually tapers forwards from the tuber cinereum to the anterior

termination of the corpus callosum. This stratum closes the anterior part
of the third ventricle, and is continuous laterally with the anterior perfo-
rated spot. In consequence of its great thinness, this structure is often

broken through in removing the brain.

The corpus callosum (?z), bent in front, is continued horizontally back-

wards in the longitudinal fissure to the lamina cinerea, and ends in two
white narrow bands, the fillets or peduncles of the corpus callosum : each

band is continued onwards by the side of the lamina cinerea to the anterior

perforated spot. To the anterior bend of the corpus callosum the term

knee (genu) is applied, and to the prolonged central part the appellation
rostrum has been given. Laterally the corpus callosum reaches into the

frontal lobe, and forms part of the floor of the lateral ventricle.

Anterior perforated spot (substantia perforata antica, I)
is a space near

the inner end of the fissure of Sylvius, which is situate between the frontal

and temporo-sphenoidal lobes of the cerebrum, and external to the optic
tract. On the inner side it is continuous with the lamina cinerea; and

crossing it, from within outwards, is the fillet of the corpus callosum.

This space is gray on the surface ;
it corresponds with the corpus striatum
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in the interior of the brain, and is perforated by numerous vessels for that

body.
Position of the part. Now the base of the cerebrum lias been dissected,

the brain should be turned over for the examination of the upper part.

Something should then be placed beneath the front, in order that it may
be raised to the same level as the back ; and a rolled-up cloth should

loosely encircle the whole, to support the hemispheres.
UPPER SURFACE OF THE CEREBRUM. On the upper surface the cere-

brum, taken as a whole, is oval in form, and is convex in its outline, in

accordance with the shape of the skull.

A median longitudinal fissure divides the cerebrum incompletely into

two halves. At the front and back the hemispheres are quite separated

by it ; but at the middle and under parts they are united by connecting

pieces, the largest of which is the white corpus callosum. In it the falx

cerebri is lodged.
Each hemisphere is larger in front than behind. Its outer surface is

convex; but the inner is Hat, and in contact in front with the opposite
half. On the upper aspect the surface of the hemisphere is divided by
fissures into lobes, and on the under aspect it is cleft into two large pieces

by the fissure of Sylvius. The superficies of the hemisphere is marked

by tortuous eminences, the projections on it being named convolutions or

gyri, and the intervening depressions, sulci or anfractuosities. 1

FISSURES OF THE HEMISPHERE. The larger fissures separate the

lobes, and the smaller sulci mark the extent of particular convolutions.

The fissures dividing the hemisphere into lobes are the three following:
The fissure of Sylvius (S, fig. 60) begins below at the anterior perfo-

rated spot, and directed out between the frontal and temporo-sphenoidal
lobes, divides into two parts, anterior and posterior.
The anterior limb, 'S, ascends for a short distance into the frontal

lobe.

The posterior limb, the continuation of the fissure, is directed obliquely

upwards and backwards to about the middle of the outer face of the hemi-

sphere. At its extremity it is sometimes divided into smaller sulci.

fissure of Rolando (It, fig. GO). Beginning above, about half way
along the hemisphere, in or near the longitudinal fissure of the cerebrum,
it is prolonged outwards between the frontal and parietal lobes nearly to

the posterior part of the Sylvian fissure, about the middle of that limb.

The external parieto-occipital fissure (opposite P 0, fig. 60) begins
in the median longitudinal fissure half way between the preceding and the

hinder end of the hemisphere. It is very variable in extent, being some-
times an inch long, and at others only a slight indentation ; but it may be

always recognized by its continlity with the perpendicular fissure on the

inner face of the hemisphere (fig. 62).
LOBES OF THE HEMISPHERE. Each hemisphere is divided into five

lobes, which have the following names and limits :

The frontal lobe (Fr, fig. 60) forms the anterior half of the hemisphere.
It is limited below by the fissure of Sylvius, ,

and behind by the fissure

1 In the following description of the surface anatomy of the cerebrum I have
followed chiefly the arrangement of Professor Turner in his paper "ON THE CON-
VOLUTIONS OF THE HUMAN CEREBRUM ;" and to him I am indebted for permission to

copy the wood-cuts employed in illustration of his publication.
]3
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of Rolando,
1 R. Its under part, which rests on the orbital plate, has been

called the orbital lobule.

The parietal lobe (Par, fig. 60) is placed behind the preceding, and
reaches down to the Sylvian fissure. It is about half as long as the fron-

tal. In front it is bounded by the fissure of Rolando, R, and behind by
^. the parieto-occipital (P 0}. The upper and hinder part, close to the

O median fissure, is named the parietal lobule (o
7

).

O

TS
LOBES OF THB HEMISPHERE, ASD CONVOLUTIONS AND FISSURES OP THE OTTER SURFACE.

Fr. Frontal lobe. 4, ascending frontal; and
Pnr. Parietal lobe. 5, ascending parietal gyrus ;

Oc. Occipital lobe. 6', parietal lobule;

T S. Temporo-sphenoidal lobe. 6, angular gyrus ;

R. Fissure of Rolando. 7, superior ;

8. Posterior. 8, middle ; and

'S. Ascending limb of the Sylvian fissnre. 9, inferior temporo-sphenoidal gyrus ;

P 0. Place of the external parieto-occipital 10, superior;

fissure which is not visible in a side 11, middle
;
and

view. 12, inferior occipital convolntion.

IP. Intra-parietal sulcus. A. Supra-marginal convolution

P. Parallel sulcns or, first ;

1, inferior
; 6, second ;

2, middle
;
and c, third

;
and

3, superior frontal gyrus; d, fourth, annectant gyrns.

The occipital lobe (Oc, fig. 60) constitutes the pointed end of the hemi-

sphere, and measures about a fifth of the whole. In front it is separated
from the parietal lobe by the parieto-occypital fissure (P 0), but below it

blends with the following lobe. It rests on the tentorium. On the inner

surface is a triangular piece, the occipital lobule
(
a

, fig. 62).
The temporo-sphenoidal lobe (T S, fig. 60) projects into the middle

fossa of the base of the skull. It is situate behind the fissure of Sylvius,
and below the parietal and occipital lobes. The outer surface is in contact

with the cranium, and the opposite is supported mainly on the tentorium.

The central lobe or the island of Reil (C, fig. 61) lies in the sylvian fis-

sure, and is concealed by the overlapping of the frontal and temporo-sphe-
noidal lobes. On separating those lobes it will be seen to be bounded in

1 By some the anterior limb of the fissure 'S is made the hinder bound of the

lobe ;
but this is not so good an arrangement as that in the text.
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front and behind by the lirnbs of the Sylvian fissure, and externally by a

deep groove separating it from the frontal and parietal lobes. It is of a

triangular form with the apex down.

CONVOLUTIONS OF THE CEREBRUM. In different brains the convolu-

tions vary slightly in form, and even in the two hemispheres of the same
cerebrum they are not exactly alike : but there is always similarity

enough for the recognition of the chief eminences. Each lobe possesses

convolutions, but these run into each other by means of smaller gyri,
either on the surface of the brain or at the bottom of the sulci ; and the

student may experience some difficulty at first in defining the limits of

each. It is in the smaller gyri that the greatest variation will be found.

A. CONVOLUTIONS OF THE OUTER SURFACE. About the middle of the

hemisphere are two straight vertical convolutions, one on each side of the

fissure of Rolando, R, which will serve as a starting point. In front of

those two the convolutions are longitudinal ; and behind they take an

oblique direction to the back of the brain.

a. The frontal convolutions (fig. 60) form two sets, one on the outer,
the other on the under surface of the frontal lobe : those on the outer

aspect are four, viz., one vertical or posterior, and three longitudinal or

anterior, as follows :

The ascending frontal (
4

)
is the vertical, straight convolution, which

bounds in front the Rolando fissure. It reaches down from the median to

the sylvian fissure (posterior limb). Along the anterior border it is joined

by the three frontal convolutions ; and below it unites with the most ante-

rior convolution of the parietal lobe round the lower end of the fissure of

Rolando, R.
The three longitudinalfrontal convolutions are much subdivided and

blended, and are separated by two intervening sulci. They are named

superior (
3

), middle (*), and inferior (*) : they communicate behind by
secondary gyri with the ascending frontal (

4
), the highest having often two

processes ; and are directed forwards one outside another to the anterior

extremity of the hemisphere.
The under or orbital surface of the frontal lobe, concave, is represented

in fig. 61. Near the inner margin is a sulcus, the olfactory, lodging the

olfactory nerve ; and internal to it is the lower end of the marginal convo-
lution

(
1?
). External to the sulcus lies a convolution, which is pointed

behind, but widened and subdivided' in front, and incloses smaller gyri
and sulci within its coil : this has been subdivided into three parts, an
inner (*), a posterior (

3

), and an external (
6
).

b. The parietal convolutions (fig. 60), like the outer frontal, are four in

number
; an anterior, or ascending, which is vertical along the fissure of

Rolando, and three directed back from it.

The ascending parietal (
5
), narrow and straight, limits behind the fissure

of Rolando, and reaches from the middle line to the hinder limb of the

Sylvian fissure, S. Above, it runs into the parietal lobule,
5 '

;
and below,

it joins the ascending frontal round the lower end of the fissure of Rolando.

Behind it is separated from the other gyri of the parietal lobe by a suclus,

IP. 1

The parietal lobule (
5/

) appears to be an appendage to the upper end of

1 The intraparietal sulcus (IP, fig. 60, Turner), is placed between the ascending

parietal and the supra-marginal convolution, A. Above, it is directed back near

the upper part of the hemisphere, separating the parietal lobule (5') and the

supra-marginal convolution, A.
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Fig. 61.

the ascending convolution, and is continued back along the upper margin
of the hemisphere as far as the parieto-occipital fissure. Subdivided on the

surface into two chief parts it is joined behind to the occipital lobe by the

small annectant gyrus (a). To its outer side lies the upper part of the

intraparietal sulcus ; and here it joins usually the following convolution, A.
The supra-marginal convolution A, lying outside and below the preced-

ing, is interposed between the intraparietal sulcus, / P, and the Sylvian
fissure (outer end). Variable in shape it joins, below, the ascending

parietal convolution (
5
) ; it may communicate above with the parietal

lobule, and behind with the following.
The angular convolution (

6
), very complicated and not well defined, is

placed at the extremity of the hinder limb of the Sylvian fissure, and is

composed of two or three pieces
Above it is the parietal lobule ;

and below, the temporo-sphenoidal
lobe which it joins. In front lies

the supra-marginal convolution ;

and behind, the occipital lobe, with

which it blends by the small annect-

ant gyrus (b).
c. The occipital convohttions (fig.

60) are small and very much di-

vided, so that their outline is un-

certain. They are three in number,

lying one above another, and sepa-
rated by sulci, something like the

1'rontal gyri at the opposite end of

the hemisphere.
The upper (

10

), forming part of

the margin of the longitudinal fis-

sure, . receives an annectant gyrus
from the parietal lobule.

The middle (
n
), crossing out-

wards the hemisphere, has two an-

nectant gyri to other convolutions ;

one (b) joining it above to the an-

gular convolution, and another (c)

passing to the middle temporo-

sphenoidal convolution.

The inferior
(
12

) occupies the tip
of the hemisphere between the up-

per and under surfaces. At the

inner end it is continuous with the

upper gyrus ; and at the outer end
with the inferior temporo-sphenoi-
dal convolution

(
9

) by an annectant

gyrus (d).
d. The temporo-sphenoidal convolutions (fig. 60), three in number, run

from above down, and are separated from one another by two sulci.

The superior (
7

) bounds posteriorly the horizontal limb of the Sylvian
fissure. At the upper end it is connected by a gyrus with the angular
convolution.

The middle
(
8
) is separated from the first by the parallel sulcus (/*).

VIEW OF THE ORBITAL LOBCLE ASD THE
CENTRAL LOBE.

C. Island of Reil or median lobe.

0. Olfactory sulcus.

2. Internal; and

6. External orbital convolution-

posterior ;

]7. Marginal convolution of the hemisphere.
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Above, it blends commonly with the angular convolution, and is connected

to the middle occipital convolution by an annectant gyrus (c).

The inferior (
9
), less well marked than the other two, forms part also

of the inner surface of the temporo-sphenoidal lobe. By the upper end
it is united to the third occipital convolution by an annectant gyrus (d).
The parallel sulcus (/*, fig. 60), named from its position to the Sylvian

fissure, extends from the lower end of the temporo-sphenoidal lobe to the

angular convolution.

e. The convolutions of the central lobe (C, fig. 61), about six in number,
are straight for the most part, and are separated by shallow sulci : they
are directed upwards from apex to base of the lobe. The posterior gyri
are the longest and broadest, and the anterior joins the convolution of the

under surface of the orbital lobule.

B. The CONVOLUTIONS ON THE INNER SURFACE of the hemisphere

(fig. 62) are generally well defined ; but some being so long as to reach

beyond the extent of a lobe, the arrangement of them in lobes cannot be

followed, as on the exterior.

Dissection. Without the use of a separate hardened hemisphere, the

parts now to be described will not be seen satisfactorily. If the student

possesses only one brain, he may bring into view much of the inner sur-

face by cutting of the left hemisphere as low as the white corpus callosum

in the median fissure.

Convolution of the corpus callosum, gyrus fornicatus (
18

), is long and

simple, and arches round the body from which it takes its name. Begin-
ning at the base of the brain in the anterior perforated spot, it bends
backwards in contact with the corpus callosum (Cat), and below the back
of that body blends by a narrowed part with the uncinate convolution (

19
)

of the temporo-sphenoidal lobe. Anteriorly a sulcus separates it from the

following convolution
;
and smaller gyri often connect the two across that

sulcus.

The marginal convolution (
1T

) is named from its position on the edge of

the median fissure. Its extent is rather more than half the length of the

hemisphere, for it begins in front at the anterior perforated spot, and ter-

minates near the back of the corpus callosum, just behind the fissure of

Rolando. It is much subdivided both internally and externally; and on
the under part of the frontal lobe (fig. 61) it lies internal to the olfactory
sulcus. Between it and the preceding convolution is situate the calloso-

marginal sulcus
(?')

which marks its hinder limit.

The calloso-marginal sulcus (', Huxley), designated from its situation,

begins in front below the corpus callosum, and ends behind, near the back
of the same body, by ascending to the edge of the hemisphere.

'

Smaller

gyri uniting the two bounding convolutions, frequently interrupt it, and

secondary sulci are prolonged from it into the same convolutions.

The quadrilateral lobule (
18

)
reaches from the marginal convolution in

front to the parieto-occipital fissure behind. It is much divided by sulci,

and projects above to the edge of the hemisphere ;
it joins below the gyrus

fornicatus.

The occipitat lobule (
2s

) is triangular in shape, with the base upwards,
at the margin of the hemisphere. Measuring about an inch and a half

in depth, it lies between the internal parieto-occipital fissure, PO, and the

calcarine sulcus (/). Sulci running from apex to base divide it into four

or five narrow convolutions.
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Internal perpendicular or parieto-occipital fissure (PO, fig. 62) sepa-
rates the two preceding lobules. Continuous with the external fissure of

the same name, it opens below into the following.
The calcdrine sulcus I, (Huxley) is directed across the back of the

hemisphere below the level of the corpus callosum, and ends in front at

the gyrus fornicatus (
18

),
whose hinder limit it marks. It receives above

Fig. 62.

Fr

TS
CONVOLUTIONS AND FISSURES ON THE INNER FACE OF THB HEMISPHERE.

P. 0. Internal parieto-occipital fissure. 18. Convolution of corpus callosum.

Cal. Corpus callosum, cut. 18'. Quadrilateral lobule.

i. Calloso-marginal sulcus. 19. Uncinate gyrus.

I. Calcarine sulcus. 19'. Crotchet or hook of the uncinate gyrus.

TO. Dentate sulcus. 25. Occipital lobule.

w. Collateral snlcus. 9. Inferior temporo-sphenoidal gyrus partly

17. Marginal gyrus. seen.

the internal perpendicular fissure; and it sinks into the posterior cornu of

the lateral ventricle, forming the eminence of the hippocampus minor.

Internal temporo-sphenoidal convolutions (fig. 62) are two in number,

viz., the uncinate and dentate, and occupy the tentorial surface of the

hemisphere.
The uncinate or hippocampal convolution (

19

)
is prolonged from the

posterior end of the hemisphere nearly to the tip of the temporo-sphenoidal
lobe. It is somewhat narrowed in the middle, where the gyrus fornicatus

blends with it ; and is enlarged at each end, especially at the posterior
where it is subdivided by sulci. Below it is a long curved sulcus, the

collateral (w) ; and above it are the calcarine (f), and the dentate sul-

cus (/). From the anterior extremity a narrow part (
19/

, uncus) is pro-

longed back for half an inch on the inner side, like a hook.

Below the uncinate convolution is part of the inferior temporo-sphe-
noidal convolution (

9
), before described, which forms the lower edge of

the temporo-sphenoidal lobe, appearing more largely on the inner than

on the outer face.

The collateral sulcus n, (Huxley) courses along the lower border of the

uncinate convolution ; it projects into the inferior cornu of the lateral

ventricle, and gives rise to the prominence of the eminentia collateralis.

Secondary sulci emanate from it, and it is often interrupted by cross

gyri -

The dentate sulcus m, (Huxley) is the deep groove at the upper edge of

the uncinate convolution (
19

j, and corresponds with the prominence of the



CORPUS CALLOSUM. 199

hippocampus major in the descending cornu of the lateral ventricle.

Upwards it is limited by the corpus callosum (Cal) and downwards it

intervenes between the hook and the body of the uncinate convolution.

In the dentate sulcus is the gray substance of the hemisphere, which

presents a notched border at the inner edge of the temporo-sphenoidal
lobe ; this has been called the dentate convolution, and will be better seen

in a subsequent stage of the dissection of the brain.

Structure of the convolutions. Each convolution is continuous with the

interior of the brain on the one side (base) ; and is free on the surface of

the brain on the other side, where it presents a summit and lateral parts.
On a cross section it will be seen to consist externally of gray cerebral

substance .as a cortical layer, which is continued from one eminence to

another over the surface of the hemisphere ; and internally it is composed
of white brain substance the medullary part, which is derived from the

fibrous mass in the interior. The cortical layer is composed of two, or in

some parts of three strata, which are separated by their intervening paler

layers ; and an outer white stratum, which covers the surface, is most
marked over the internal and lower portions of the uncinate convolution.

INTERIOR OF THE CEREBRUM. The cerebrum consists on each side of

a dilated part or hemisphere, and of a stalk or peduncle. In the interior

is a large central space, which is subdivided into smaller hollows or ven-

tricles by the before-mentioned connecting pieces. And the whole,

except the peduncle, is surrounded by a convoluted crust.

In conducting the dissection of the cerebrum, the student will learn the

form and situation of the several constituent parts, and the connections

between these by means of fibres.

Dissection. Supposing both hemispheres entire, the left is to be cut off

to the level of the convolution of the corpus callosum. When this has

been done, the surface displays a white central mass of an oval shape
(centrum ovale minus), which sends processes into the several convolu-

tions. In a fresh brain this surface would be studded with drops of blood

escaping from the divided vessels.

Next, the convolution of the corpus callosum is to be divided about the

middle, and the two pieces are to be thrown backwards and forwards.

Under it lies a thin narrow band, the covered band of Reil, which bends
down before and behind the corpus callosum.

The same steps of the dissection are to be taken on the opposite side
;

and the tops of the hemispheres being removed to the level of the corpus
callosum, the transverse fibres of that body are to be defined as they radi-

ate to the convolutions.

Now a much larger white surface comes into view (larger ovan centre),
which has been named centrum ovale, Vieussens ; and the white mass in

each hemisphere is seen to be continuous, across the middle line, through
the corpus callosum.

The corpus callosum reaches from the one-half of the cerebrum to the

other, and forms the roof of a space (lateral ventricle) in each hemisphere.
Between the halves of the brain, where it occupies the longitudinal fissure,

it is of small extent, being about four inches in length, and somewhat
arched from before backwards. It is narrower in front than behind, and
extends nearer to the anterior than the posterior part of the cerebrum.

In front the corpus callosum is bent to the base of the brain (fig. 59, ),

as before described (p. 192); and behind it ends in a thick roll, which is

connected with the subjacent fornix.
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On the upper surface the fibres are directed from the hemispheres to

the middle line the middle being transverse, but those from the anterior

and posterior parts oblique. Along the centre is a ridge or raphe, and
close to it are two or more slight longitudinal white lines (nerves of

Lancisi). Still further out may be seen other longitudinal lines (covered

band), beneath the convolution of the corpus callosum, if all of them
have not been taken away in the removal of that convolution. The

longitudinal fibres in the middle line are continued downwards in front,

and joining the covered band or fillet are continued to the anterior per-
forated spot.

Dissection. In order to see the thickness of the corpus callosum, and
to bring into view the parts in contact with its under surface, a cut is to

be made through it on the right side about half an inch from the central

ridge : and this is to be extended forwards and backwards, as far as the

limits of the underlying ventricle. Whilst cutting through the corpus callo-

sum, the student may observe that a thin membraniform structure lines

its under surface.

The corpus callosum is thicker at each end than at the centre, in con-

sequence of a greater number of fibres being collected from the cerebrum ;

and the posterior part is the thickest of all. Connected with its under
surface along the middle is the septum lucidum or partition between the

ventricles (fig. 63, by, and still posterior to that is the fornix.

This body is the chief commissural part of the halves of the brain, and
reaches laterally even to the convolutions, but its fibres are not distinct

far in the hemisphere.
Dissection. The left lateral ventricle is to be now opened in the same

way as the right ; and to prepare for the examination of the cavity on the

right side, as much of the corpus callosum as forms the roof of the space
is to be removed. A part of the ventricle extends down in the ternporo-

sphenoidal lobe towards the base of the brain ; and to open it, a cut is to

be carried outwards and downwards, through the substance of the hemi-

sphere, along the course of the hollow. (See fig. 63.)
VENTRICLES OF THE BRAIN The ventricular spaces in the interior of

the cerebrum are derived from the subdivision of a large central hollow,
and are five in number. One (lateral) is contained in each hemisphere ;

and these constitute the first and second. The third occupies the middle
line of the brain near the under surface ; and the small fifth is included in

the partition between the lateral ventricles. The fourth is situate be-

tween the cerebellum and the posterior surface of the medulla oblongata
and pons.
The lateral ventricles (fig. 63) are two in number, one in each hemi-

sphere ; they are separated incompletely in the middle line by a septum,
as they communicate by an aperture below that partition. The interior

is lined by a thin stratum of areolar tissue covered by nucleated epithelium

(the ependyma ventriculorum), with cilia at some spots.
Each is a narrow interval, which reaches into the anterior, posterior,

and middle regions of the corresponding hemisphere. Its central part

(body) is almost straight, but the extremities (cornua) are curved. Thus
there are three cornua in each, which have the following disposition :

The anterior is directed outwards from its fellow in the other hemisphere.
The posterior or the digital cavity is much smaller in size, and is bent

inwards in the occipital lobe towards the one on the opposite side. And
the inferior corau, beginning opposite the posterior fold of the corpus cal-
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losum (a), descends in a curved direction in the temporo-sphenoidal lobe,

with the concavity of the bend turned inwards.

For the purpose of examining its boundaries, the ventricle may be di-

vided into an upper or horizontal, and a lower or descending part.

The upper or horizontal portion reaches from the frontal to the occipital

lobe, and is shaped like the italic letter f.

o
bfl
CD

O
Ctf

2
-a
Q)

>>+
"c
cx

H

VIEW OF THE LATERAL VENTRICLES: ON THE LEFT SIDE THE DESCENDING CORXC is LAID

OPEN. (From a cast in a museum of University College, London.)

a. Remains of the corpus callosum. g. Optic thalamus.

6. Septum lueiduni, inclosing the small space h. Choroid plexus.

of the fifth ventricle. i Hippocampus minor.

c. Fornix. fc. Eminentia collaterals.

d. Posterior cms or tsenia of the foruix. I. Hippocampus major.

e. Corpus striatum. o. Digital fossa.

/. Tienia semicircular! s.

The roof is formed by the corpus callosum. The floor is irregular in

outline, and presents from before backwards the following objects : first,

a small piece of the under part of the corpus callosum ; next, a large, gray
body, the corpus striatum (e) ; behind this, the large white projection,
named optic thalamus (g) ; and between the two last bodies is a white

band (/'), taenia semicircularis. On the surface of the optic thalamus is a

vascular fold of the pia mater (h) the plexus choroides, together with

the thin white half of the fornix (c). Close behind the thalamus is the

beginning of a projection (hippocampus major) (e), in the floor of the de-

scending part of the lateral ventricle ;
and in the posterior cornu is an

elongated eminence, the hippocampus minor
(?').
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The inner boundary (septum ventriculorum) is a thin layer which is

sometimes named septum lucidum (fig. 63, b). Its extent corresponds
with the central part of the corpus callosum. Below it and the fornix,

opposite the front of the optic thalamus, is the aperture of communication

(foramen of Monro) between the two lateral ventricles.

The lower or descending part of the ventricle winds beneath the optic

thalamus, and forms a curve like the half-bent forefinger. The roof is

formed by the optic thalamus and the contiguous part of the hemisphere.
In the floor is a large curved, convex eminence, somewhat indented at

the end the hippocampus major (/) ; and along its concave margin is a

thin white band taenia (cT), which is prolonged from the fornix. Ex-
ternal to the projection of the hippocampus is another white eminence,
the eminentia collaterals (&), which tapers from above down. In this

part of the ventricle is the vascular fringe of the plexus choroides.

The septum lucidum (fig. 63, b), or the thin structure between the

lateral ventricles, is translucent, and hangs vertically in the middle line

along the anterior two-thirds of the corpus callosum. It is somewhat

triangular in form, with the larger part turned forwards, and the pointed

extremity backwards. Its surfaces look to the lateral ventricles. The

upper border is attached altogether to the under surface of the corpus cal-

losum ; and the lower border is joined in part to the fornix (c), but in

front of that body it is inserted into the under or prolonged portion

(rostrum) of the corpus callosum. The septum consists of two layers,
which inclose a space the fifth ventricle ; and each layer is formed of

white substance, with an external coating of gray matter.

Dissection. The space of the fifth ventricle will come into view by
cutting through the part of the corpus callosum which remains in the

middle line, and by detaching the anterior half from the septum lucidum,
and raising it. (See fig. 63.)
The ventricle of the septum, or the fifth ventricle, is a triangular space

in the fore part of the ventricular partition, where the depth is greatest.
Like the septum containing it, its largest part is in front. Its surface has

an epithelial covering like that in the lateral ventricles. In the adult it

is closed ;
but in the foetus it opens interiorly into the third ventricle be-

tween the pillars of the fornix.

Dissection. The fornix is to be next examined. To lay bare this

body the posterior part of the corpus callosum should be detached with

care from it, and thrown backwards ; and the septum lucidum should also

be removed from its upper surface.

The fornix, or arch (fig. 63, c), is a thin white horizontal stratum be-

neath the corpus callosum, which, projecting on each side into the lateral

ventricle, forms part of the floor of that cavity. Its central part or body
is triangular in shape, with the base turned backwards ; and it is continu-

ous with the rest of the brain by processes or crura before or behind.

To the upper surface of the body, along the middle line, the septum
lucidum is attached. Each border is free in the corresponding lateral

ventricle, where it rests on the optic thalamus ; and along it lies the cho-

roid plexus. At its posterior part it joins the corpus callosum in the

middle line, whilst on each side it sends off a small riband-like band
taenia hippocampi (rf), along the concave margin of the hippocampus
major. At the anterior part it is arched over the foramen of Monro,

opposite the front of the optic thalamus, and ends likewise in two pro-
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cesses or crura, which will be afterwards followed to the corpora albicantia

and the optic thalami (p. 208).
If the forrnix be cut across near its front, the foramen of Monro will be

opened, and the descending anterior pillars will be seen (fig. 64). When
the posterior part is raised, it will be found to be supported on a process
of the pia mater, named velum interpositum. And near its base (on the

under aspect) between the two offsets of the taeniaj hippocampi, is a trian-

gular surface, which is marked by transverse lines : the part which is so

defined has been called the lyra (fig. 64).
The fornix may be described as consisting of two bands, right and left,

which are united for a certain distance in the central part or body. Ac-

cording to this view each band, commencing in the optic thalamus, passes
over the foramen of Monro, and after forming the body of the fornix, is

continued as a distinct, piece to the uncinate convolution.

The foramen of Monro is the interval beneath the anterior part of the

fornix, which opens on each side by a slit between the edge of the fornix

and the optic thalamus. In it the plexus choroides lies; and through it

the lateral ventricles communicate with one another and with the third

ventricle.

FLOOR OF THE LATERAL VENTRICLE The student may leave un-

touched, for the present, the membrane on which the fornix rests; and

proceed to examine, on the right side, the different bodies which have
been enumerated as constituting the fioor of the lateral ventricle.

The corpus striatum (superior ganglion of the cerebrum) (fig. 63, e) is

the large gray body in the front of the lateral ventricle. It is placed op-

posite the island of Reil in the fissure of Sylvius; and it has received its

name from the striated appearance of a vertical section.

Dissection. To see the composition of the corpus striatum, the student

should slice off obliquely the upper and outer part until certain white

fibres crossing it obliquely from within outwards are reached. The knife

should then be carried through this layer of white fibres until another

mass of gray substance, similar to the first, is arrived at.

The striate body is a pyriform mass of gray matter of considerable

thickness, which is surrounded by the white substance of the hemisphere,

except where it projects into the lateral ventricle. Its position is oblique
with respect to the middle line of the brain, for the anterior part is near

the septum of the ventricles, whilst the posterior is external to the optic
thalamus. By means of the incision in the corpus striatum, white fibres

can be seen to be directed through it in such a way as to divide the gray
matter into two parts, one being situate in the ventricle (intra-ventricular)
above the white fibres, and the other outside the ventricular space (extra-

ventricular), below these fibres.

The intra-ventricular piece (nucleus caudatus) is shaped like a kite,

and projects into the floor of the ventricle. The end, directed forwards,
is large and rounded; whilst the opposite end is thin and pointed, and is

continued backwards, outside the optic thalamus, to the roof of the de-

scending cornu of the lateral ventricle. Numerous veins cover this part
of the corpus striatum.

The extra-ventricular part (nucleus lenticularis) will be better seen,

afterwards, by sections made from the outer side or from below. . It is

oval in form, but does not reach so far back as the other, and is bounded

inferiorly by a white capsule; through it the anterior commissure of the

brain passes very obliquely, as a subsequent dissection will show.



204 DISSECTION OF THE BRAIN.

The tcenia semicircnlaris (fig. 63, f) is a thin and narrow white band
of longitudinal fibres, which lies between the corpus striatum and the optic
thalamus. In front this band becomes broader and joins the pillar of the

fornix; and behind it is continued, along with the pointed end of the cor-

pus striatum, into the white substance of the roof of the descending cornu

of the lateral ventricle. Superficial to the anterior part of the ta?nia is a

yellowish semi-transparent layer (lamina cornea) ; and beneath this pass
some small veins from the corpus striatum, in their course to the veins of

Galen.

The optic thalamus is only partly laid bare in this stage of the dissec-

tion, and its examination may be omitted till the third ventricle has been

learnt.

The hippocampus minor (calcar avis) resembles a cock's spur (fig.

63, i), as it lies in the posterior cornu of the ventricle. It is pointed at

its posterior extremity, and is covered on the free surface by a medullary

layer continuous with the corpus callosurn. When it is cut across a gray
stratum will be found beneath the white; and the eminence itself will be

seen to be produced by the extension inwards of the calcarine sulcus at

the inner surface of the hemisphere (p. 198).
The hippocampus major (fig. 63, /) is the curved projection in the

floor of the descending cornu of the lateral ventricle. Convex on the

surface that looks to the cavity, this body is curved in the same direction

as the cornu, and has its concavity turned inwards. The anterior ex-

tremity is the largest, and presents two or three indentations, which give
it the appearance of the foot of a feline animal ; it is named pes hippo-

campi.
All along the inner or concave margin is the small band or tsenia (f?)

that is prolonged from the fornix; it ends below by joining the small

recurved part of the uncinate convolution.

Dissection. To examine more fully the hippocampus, the parts of the

corpus callosum and fornix, which remain in the middle line, should be

divided longitudinally, and the posterior part of the right hemisphere
should be drawn away from the rest of the brain. When the pia mater
has been removed from the inner side of the hippocampus, and this pro-

jection has been cut across, its structure will be manifest.

The hippocampus is covered on the ventricular surface by a medullary

layer, with which the taenia or the band of the fornix blends. On its

opposite surface is the hollow of the dentate sulcus on the exterior of the

brain, which is filled with gray substance. Along the free margin of the

hippocampus the gray matter projects in the form of a notched ridge, the

lamina dentata: this is external to the cavity of the ventricle, beneath

the taenia, and has been named the dentate convolution (p. 199).
Transverse fissure of the cerebrum. By drawing the separated right

hemisphere away from the crus cerebri and the optic thalamus, and re-

placing it, the dissector will comprehend the position, and the boundaries

of jthe great cleft at the posterior part of the brain.

This fissure lies beneath the fornix, and opens into the lateral ventricle,

on each side, along the edge of the fornix, from the foramen of Monro to

the extremity of the descending cornu. The part of the slit entering the

lateral ventricle is bounded by the edge of the fornix on the one side, and

by the optic thalamus and crus cerebri on the other. A piece of pia mater

projects into the transverse fissure, forming a horizontal central piece,

velum interpositum, beneath the fornix (fig. 64,
g
), and thinner lateral
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pieces with terminal fringes in the latter ventricles (/). But the slit

through which the membrane enters the ventricle is closed by the lining
structure of that cavity being continued on the intruded part.

'Fig. 64.
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SECOND VIEW OF THK DISSKCTION OF THE BRAIN, THE FORNIX BEING CUT THROUGH
IN FRONT AND KAISED. (From a cast in the University College, London.)

a. Fornix. d. Corpus striatum.

6. Hippocampus major. e. Optic thalamus.

c. Teonia hippocampi, or hinder cms of /. Choroid plexus.

the fornix. g. Velum interpositum.

PARTS IN THE MIDDLE LINE OF CEREBRUM. The student is now to

return to the examination of the parts in the centre of the brain, viz., the

fold of pia mater and its vessels, with the third ventricle. At the same
time the optic thalamus is to be seen.

The velum interpositum (fig. <j4, g) is the central part of the fold of

pirt mater entering the great transverse fissure. Triangular in shape, it

1ms the same extent as the body of the fornix, and reaches in front to the

foramen of Monro. The upper surface is in contact with the fornix, to

which it supplies vessels. And the lower surface, looking to the third

ventricle, covers the pineal body, and a part of each optic thalamus : un-

derneath it in the middle line are the two choroid plexuses of the third ven-

tricle. Along each side is another vascular roll of the membrane (choroid

plexus).
The choroid plexus of the lateral ventricle (fig. G4, f) is the red, some-

what rounded, and fringed margin of the piece of pia mater in the inte-

rior of the lateral ventricle, which extends from the foramen of Monro to
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the extremity of the descending cornu. Its lower end is larger than the

upper. On its surface the choroid plexus is villous ; and the villi, minutely
subdivided, are covered by flattened nucleated epithelium, with the fat

granules and pigment in the cells.
1

Vessels of the velum. Small arteries have been already traced to the

velum and the choroid plexus from the cerebral and cerebellar arteries (p.

175) : they are three on each side, and supply the surrounding cerebral

substance. The veins of the choroid plexus receive branches from the

ventricle, and end in the following.
Veins of Galen. Along the centre of the velum are placed two large

veins with this name ; they begin at the foramen of Moliro, by the union

of branches from the corpus striatum and the choroid plexus. Lying side

by side in the membrane they are usually united into one at the posterior

part of the velum
; and by this they join the straight sinus.

Dissection. When the velum interpositum has been raised and thrown

backwards, the third ventricle will be visible (fig. 68). In reflecting the

piece of pia mater the student must be careful behind of the pineal body
(<?), which would otherwise be detached, as it is surrounded by the mem-
brane. On the under surface of the velum are the choroid plexuses of the

third ventricle.

The choroid plexuses of the third ventricle are two short and narrow

fringed bodies beneath the velum, which resemble the like parts in the

lateral ventricle.

The third ventricle is in the interval between the optic thalami (fig.

68). Its situation is in the middle line of the cerebrum, below the level

of the other ventricles with which it communicates ; and it reaches to the

base of the brain. Its boundaries and communications are the follow-

ing :

The roof is formed by the velum interpositum and the fornix. The
floor is very oblique from behind forwards, so that the depth of the cavity
is about an inch in front and half an inch behind : it corresponds with

the parts at the base of the brain, which lie between the crura cerebri and
the median fissure (fig. 59), viz., locus perforatus, corpora albicantia, tuber

cinereum, commissure of the optic nerves, and lamina cinerea. On the

sides of the cavity are situate the optic thalami (b). In front of the space
are the descending pillars of the fornix, with the anterior commissure of

the cerebrum (c) in the interval between them. Behind are the posterior
commissure (e) and the pinoal body (g). Crossing the centre of the ven-

tricle, from one optic thalamus to another, is a band of gray matter the

soft commissure (d).
This space communicates with the other ventricles of the brain in the

following way: In front it joins each lateral ventricle through the fora-

men of Monro ; and in the foetus it opens into the fifth ventricle. Behind
is a passage beneath the posterior commissure into the fourth ventricle,
which is named aqueduct of Sylvius. At the lower part, in front, there

is a depression opposite the infundibulum (iter ad infundibulum).
The lining of the ventricle (ependyma) is continued into the neighbor-

ing cavities through the different apertures of communication, and closes

the iter ad infundibulum.

Gray matter of the ventricle. A stratum of gray matter covers most
of the surface of the ventricle. At the lower part of each optic thalamus

1 Particles of brain sand, like that in the pineal body, are sometimes present
in the choroid plexus.
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it envelops the crus of the fornix, and ascends to the septum lucidum
;

and in the floor of the cavity it exists in abundance, entering into the

corpora albicantia. In the middle of the space it reaches from side to side,

and forms the soft commissure (d).
The anterior commissure of the cerebrum (e) is a round bundle of white

fibres about as large as a crow-quill, which passes through both corpora

striata, and connects the opposite hemispheres. To see it in one-half of

its extent, the following dissection should be made :

Dissection. On the side on which the corpus striatum has been cut into,

the commissure is to be followed into the interior of that body, by scraping

away the intraventricular gray matter with the handle of the scalpel. The
commissure may be seen then to perforate below the white fibres of the

corpus striatum ; and it should be followed through the extraventricular

mass of gray matter of the same body.
The anterior commissure is free in the middle line for about the eighth

of an inch, where it lies before the pillai's of the fornix. Laterally it per-
forates the corpus striatum, passing in succession through the intraven-

tricular gray mass, the white fibres, and the extra gray ventricular gray
mass. Lastly, the commissure pierces the white layer bounding externally
the corpus striatum, and spreads in the hemisphere over the inferior cornu
of the lateral ventricle communicating with the temporo-sphenoidal and
central lobes.

The posterior commissure of the cerebrum (e) is smaller than the ante-

rior, and is placed above the passage into the fourth ventricle. Laterally
it enters the substance of the optic thalamus ; and pierces this body to end
in the hemisphere.
The connections of the thalamus opticus (inferior ganglion of the cere-

brum) (b) will be best seen on the side on which the inferior cornu of the

lateral ventricle has been opened. It has the form of a cube, and bounds
the lateral and third ventricles.

The upper surface projects in the floor of the lateral ventricle, and is

marked in front by a prominence anterior tubercle, near the taenia semi-

circularis. The under surface forms part of the root' of the inferior cornu
of the lateral ventricle, and into it the crus cerebri is inserted.

By its inner side it enters into the third ventricle ; and along the upper
part lies the peduncle of the pineal body. On the outer side are the cor

pus striatum, the ttenia semicircularis, and the substance of the hemisphere.
The anterior end looks to the foramen of Monro. And the posterior

part, which is free in the inferior cornu of the lateral ventricle, presents

inferiorly two small roundish tubercles, which are placed one outside and
the other inside the bend (genu) of the optic nerve, and are named from
their position to it, internal and external geniculate bodies.

The structure of the optic thalamus will be subsequently referred to, p.
211.

The origin of the optic nerve can now be seen. At the back of the crus

cerebri the optic tract receives fibres from the thalamus which it touches,
and then divides into two terminal bands: One of these is connected with

the gray matter in the external geniculate body, and is continued onwards
to one of the corpora quadrigemina (nates) ; the other is connected with

the internal geniculate body.
Dissection. The origin of the fornix in the optic thalamus may be fol-

lowed out next. As a preparatory step the anterior commissure, the

anterior part of the corpus callosum, and the commissure of the optic
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nerves, should be cut along the middle line, so that the left hemisphere can
be separated from the other. On the left hemisphere the crus of the fornix

is to be traced downwards through the gray matter of the third ventricle

to the corpus albicans, and then upwards into the optic thalamus.

Anterior pillar of the fornix. The fornix begins in the thalamus near

the tubercle on the upper surface. From this spot it descends in a curved

direction to the corpus albicans, where it makes a turn like half of the

figure 8, and furnishes a white envelope to the gray matter of that body.
The crus then ascends through the gray substance in front of the optic

thalamus, and is applied to the like part of the opposite side to form the

body of the fornix. It is joined by bands of fibres from the Uimiu semi-

circularis and peduncle of the pineal body.
The pineal body and the corpora qnadrigemina, which are placed be-

hind the third ventricle, may be next examined.

Dissection. All the pia mater should be carefully removed from the sur-

face of the quadrigeminal bodies, especially on the right side, on which

they are to be seen. The posterior part of the hemisphere of the same
side may be taken away.
The pineal gland (conarium) is a small conical body (fig. 68, g), which

is situate above the posterior commissure, and between the anterior pair
of the corpora quadrigemina. In shape like the cone of a pine, it is about

a quarter of an inch in length, and has the base or wider part turned for-

wards. It is connected to the optic thalami by two white bands, pedun-
cles of the pineal body ( /')

: these begin at the base, and extending for-

wards, one on each side along the inner part of the thalamus, end by
joining the crura of the fornix. At the base of the gland is a band of trans-

verse white fibres which unites it which the posterior commissure.
This body is of a red color and vascular, and incloses two or more cells

containing a thick fL:id, with amyloid bodies, and a calcareous material

(brain sand) consisting of particles of phosphate and carbonate of lime,
and phosphate of magnesia and ammonia * In its substance are large

pale nucleated cells.

The corpora quadrigemina (fig. 68) are four small bodies, which are

arranged in pairs, right and left, and are separated by a median groove.
Each pair is situate on the upper aspect of the cerebral peduncle of the

same side.

The anterior eminence (h, nates) is somewhat larger than the posterior,
from which it is separated by a slight depression ; it is oblong from before

backwards, and sends forward a white band to join the optic tract and
thalamus.

The posterior eminence
(<', testis) is rounder in form and whiter in

color than the preceding : it lias also a lateral white band which is directed

beneath the corpus geniculatum internum, and blends with the peduncular
fibres in the thalamus opticus.

These bodies are small masses of gray substance enveloped by white,
and are placed on the band of the fillet which forms the roof of the aque-
duct of Sylvius. The processes (brachia) to the optic thalamus are acces-

sory parts to the peduncular fibres of the cerebrum (p. 209).
billet oj the olivary body. If the upper margin of the cerebellum be

1 These particles are referred to by Kolliker, as pathological products ;
and the

concentrically arranged masses amongst them are said to be incrustations of fibrin

coagula.
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pulled aside, a white band, about a quarter of an inch in width, will be

seen to issue from the transverse fibres of the pons, and to bend upwards
over the peduncle of the cerebellum to the corpora quadrigemina (fig.

65, ).

This is the upper or commissural piece of the fillet (p. 128), which

passes beneath the corpora quadrigemina, and joins with the similar part
of the opposite side over the Sylvan aqueduct.
STRUCTURE OP THE CEREBRUM. In each cerebral hemisphere three

principal sets of constituent fibres are recognized, viz., diverging, trans-

verse, and longitudinal. The former are in part derived from the spinal
cord ; while the two latter, joining distant .pieces of the cerebrum, are con-

sidered to be only connecting or commissural in their office.

Peduncular or diverging fibres (fig. 56). In the crus cerebri two
bundles of longitudinal fibres are collected; these are separated, in part,

by gray matter, and are derived from the medulla oblongata (p. 191).
Dissection. A complete systematic view of the diverging fibres can-

not be now obtained on the imperfect brain. At this stage the chief pur-

pose is to show the passage of the radiating fibres from the crus through
the two cerebral ganglia.
To trace the diverging fibres onwards beyonds the crus cerebri, and

through the corpus striatum, the nucleus caudatus of this body should be

scraped away (fig. 65) ; and the dissection should be made on the left side

on which the striate body and the optic thalamus remain uncut. In this

proceeding the pecten of Reil comes into view, viz., gray matter passing
between the white fibres in the corpus striatum, and giving the appearance
of the teeth of a comb.
On taking away completely the prolonged part of the nucleus caudatus,

others of the same set of fibres will be seen issuing from the outer side of

the optic thalamus, and radiating to the posterior and inferior lobes.

After tracing those fibres, the upper part of the optic thalamus may be

taken away at the posterior end, to denude the accessory bundles to the

peduncular fibres, from the corpora quadrigemina and the superior pedun-
cle of the cerebellum (fig. 65, *)

: the last band lies beneath the corpora
quadrigemina.

Their arrangement (fig. 65,
6
). Some of the diverging fibres radiate

from the peduncle of the cerebrum to the surface of the hemisphere, pass-

ing in their course through the two cerebral ganglia (optic thalamus
(
6

)

and corpus striatum
(
9
) ), and they form a conically-shaped bundle, whose

apex is below and base above.

The fibres forming the free or fasciculated part (crust) of the peduncle
(fig. 56) pass through the striate body. The fibres on the opposite aspect,
which form the tegmentum (fig. 57, rf),

are transmitted through the under

part of the optic thalamus, and through the corpus striatum, reaching as

far forwards as, but much farther back than those of the crust.

In the thalamus and the corpus striatum the fibres are greatly increased

in number. The upper or sensory set receive also accessory bundles from
the superior peduncle of the cerebellum (fig. 65, ')

in the crus cerebri

(p. 191) ; and from the pair of the corpora quadrigemina, and the corpora

geniculata of the same side, in the thalamus.

On escaping from the striate body and the thalamus the fibres decussate

with the converging fibres of the corpus callosum, and radiate then into

the anterior, middle, and posterior parts of the cerebral hemisphere, form-

ing the corona radiata. In the hemisphere the fibres are continued to

14
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the convolutions : their expansion in the hemisphere resembles a fan bent
down in front and behind, forming thus a layer which is concave on the

under side.

Their extent. All the fibres of the peduncle do not reach the surface of

the brain, for some end in the corpus striatum and the optic thalamus,

especially in the former. And some of the fibres in the convolutions begin
in the ganglionic bodies before mentioned, and extend to the surface of

the hemisphere.
1

Thus, in addition to the fibres continued throughout,
viz., from the crus to the surface, some unite the peduncle of the cerebrum
with the ganglia, and others connect the ganglia with the convolutions on
the exterior.

1. Superior peduncle.

2. Middle, and 3, infeiior pc duncleof

the cerebellum.

4. Process from the fillet of the oli-

vary body to the corpora qnadri-

geniina : on the right side it \s

cut and reflected.

5 Posterior pyramid.
6. Continuation of the lateral tract

into the optic thalamus.

7. Corpora quadrigemiua.
8. Optic thalamus.

9. Corpus striatum.

10. Corpus ciillusuin.

CONNECTION POSTERIORLY BETWEEN THE CERJBRUM AKD THE MEDULLA OBI.ONQATA AND

CEREBELLUM.

Their source. The fibres thus entering inferiorly the cerebrum through
its peduncle, and continued thence to the periphery of the hemisphere, are

derived from the component pieces of the medulla oblongata except the

restiform body (fig. 57), viz., from anterior pyramid, lateral column and

olivary body, and posterior pyramid (p. 183) : they serve to connect the

spinal cord with the cerebrum. The decussation between opposite sides

has been before referred to (p. 186).
The transverse or commissural fibres connect the hemispheres of the

cerebrum acros the middle line. They give rise to the great commissure

or the corpus callosum (p. 210) : and to the anterior and posterior com-

missures (p. 207). Those bodies have been already examined.

Longitudinal fibres. Other connecting fibres pass from before back-

wards, uniting together parts of the same hemisphere. The chief bands

of thi system are the following, the fornix, the tsenia semicircularis, and

the peduncles of the pineal body. Other longitudinal fibres may be enu-

1

According to some authors none of the fibres of the peduncle reach farther

than the corpus striatum and the optic thalamus.
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merated on the upper and under surfaces of the corpus callosum, along the

middle line, together with the band of the convolution of the corpus cal-

losum : these fibres are connected with the anterior perforated spot of the

base of the brain.

Structure of the optic thalamus. The thalamus is about an inch deep,
and the following is a summary of its structure, as displayed in the pre-
vious dissections.

The upper and inner half is formed chiefly of gray matter, with which
the undermentioned white bands are connected : Thus through it pass the

fornix in front, and the posterior commissure behind ; whilst the pedun-
cles of the pineal body lie along the inner side, and the taenia semicircu-

laris along the outer.

The lower and outer part consists mainly of white fibres directed

upwards, and these are derived fr >m the peduncle of the cerebrum in-

feriorly, and from the peduncle of the cerebellum and the corpora quadri-

gemina superiorly : to the hinder part of them two slips of fibres are added
from the corpora geniculata.
The corpora geniculata contain gray substance inside. Into these

bodies fibres of the optic tract enter; and from each issues a band to join
the fibres of the crus cerebri. They seem to serve as accessory ganglia to

the peduncular fibres of the cerebrum.

Corpus striatnm. By slicing through the corona radiata on the left

side, so as to bring into view the extraventricular nucleus of the corpus
striatum, the extent and form of that mass, and the situation of the ante-

rior commissure in it, will be apparent.
Grus cerebri. By a vertical section through the left peduncle of the

cerebrum, the disposition and the thickness of the two layers of its longi-
tudinal fibres ; and the situation and extent of the locus niger between

them, may be perceived.

SECTION V.

THE CEREBELLUM.

Dissection. The cerebellum (fig. 59, k) is to be separated from the

remains of the cerebrum, by carrying the knife through the optic thala-

mus so that the small brain, the corpora quadrigemina, the crura cerebri,
the pons, and the medulla oblongata, may remain united together.

All the pia mater is to be carefully removed from the median fissure on
the under surface ; and the different bodies in that fissure are to be sepa-
rated from one another. Lastly the handle of the scalpel should be passed

along a sulcus at the circumference, which is continued from the crus, be-

tween the upper and under surfaces.

The cerebellum, little brain (fig. 66), is flattened from above down, so

as to be widest from side to side, and measures about four inches across.

This part of the encephalon is situate in the posterior fossae of the base of

the skull, beneath the tentorium cerebelli. Like the cerebrum, it is in-

completely divided into two hemispheres ; the division being marked by a
wide median groove along the under surface, and by a notch at the poste-
rior border which receives the falx cerebelli.
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UPPER SURFACE. On the upper aspect the cerebellum is raised in the

centre (fig. 68), but slopes towards the circumference. There is not any
median sulcus on this surface ; and the halves are united by a central con-

stricted part the superior vermiform process. Separating the upper from

the under surface, at the circumference, is the horizontalfissure, which is

wide in front, and extends backwards from the pons Varolii to the middle

line of the cerebellum.

The UNDER SURFACE is convex, being received into the fossae of the

base of the skull, and is divided into hemispheres (fig. 66) by a median
hollow (vallecula).

Fig. 66.

UNDER PART OF THE CEREBELLUM, SEEN FROM BEHIND, THE MEDULLA OBLONOATA, 6,
"
b-

BEING CUT AWAY IN GREATER PAKT. U

a. Pons Varolli. c to e. Inferior vermiform process, consisting

6. Medulla oblongata, cut through. of; c. Uvula, d. Pyramid, e. Com-
missnral laminae.

LOBES OF EACH HALF OF THE CEREBELLUM ON THE UNDER SURFACE.

/. Snbpeduncular. k. Posterior.

g. Amygdaloid. 3 Third nerve attached to the crus cerebri.

h. Biventral. 6. Two roots of the fifth nerve attached to the

i. Slender. side of the pons Vavolii.

The centralfissure, or the vallecula, is wider at the middle than at either

the anterior or the posterior end, and receives the medulla oblongata. In

the bottom of the fissure is a mass named inferior vermiform process (fig.

66, c to e), which corresponds with the central part connecting the halves

of the cerebellum on the upper surface. The two vermiform processes
constitute the general commissure of the halves of the cerebellum.

Constituents of the rermiform process. In the inferior vermiform pro-
cess are the following eminences, which may be easily separated from one

another with the handle of the scalpel : Most anteriorly is a narrow body,
the uvula (fig. 66, e), which is named from its resemblance to the same

part in the throat ;
it is longer from before backwards than from side to

side, and is divided into lamina?. Its anterior projection into the fourth

ventricle is named nodule, or laminated tubercle (fig. 67) ; and on the side

is a band of gray matter with ridges and sulci, the furrowed band (fig.

67, rf),
which unites it with the almond-like lobe of the hemisphere.

Connected with the nodule is a thin white layer, the medullary velum
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(6) ; but this, and the furrowed band will be seen in a subsequent dissec-

tion (p. 214). Behind the uvula is a tongue-shaped body, named pyramid
(fig. 66, </),

which is elongated from side to side, and is marked by trans-

verse laminae. Further back are certain transverse pieces (<?), extending
between the posterior lobes of the hemispheres, of which they were con-

sidered by Reil to be the commissures.
Laminae. The surface of the cerebellum is covered by plates or laminae

(fig. 68), instead of convolutions, which form segments of circles with

their convexity directed backwards. On the upper aspect the anterior

laminae pass from the one hemisphere to the other, with only a slight

bending forwards in the superior vermiform process ; but those on the

under aspect join the sides of the different commissures in the median
fissure.

Sulci. Between the laminae are sulci, which are lined by the pia mater,
and reach to different depths : the shallower separate the laminae ; but the

deeper limit the lobes, and reach downwards to the white substance of the

interior. Here and there the sulci are interrupted by cross laminae.

Structure of the lamince. On cutting across the laminae of the upper
surface on the right side they will be seen to possess a white internal, and
a gray external layer (fig. 68). The white part is derived from a central

medullary mass ; and dividing, like the branching of a tree, it ends in

small lateral offsets which enter the subdivisions of the lamina?.

Besides the white stalk of the laminae, derived from the central mass,
there are other white fibres which pass from one lamina to another beneath
the sulci.

The stratum of gray matter enveloping the white substance resembles

the cortical covering of the convolutions of the cerebrum. It is con-

structed of two strata, inner and outer, which can be distinguished by a

difference in their color. The superficial stratum is clear gray, and about

equal to the other in thickness ; but the deeper one is of a rust-color, and
is generally thickest in the hollows between the laminae. Between the

two a layer of ramified cells (Purkinje) may be recognized with the micro-

scope.
LOBES OP THE HEMISPHERE. Each hemisphere is subdivided into lobes

on both aspects.
On the upper surface there are two lobes, anterior and posterior, which

are separated by a sulcus, but the interval between them is not well marked.
The anterior or square lobe extends back to a level with the posterior edge
of the vermiform process ; and the posterior reaches thence to the great
horizontal fissure at the circumference.

On the under surface of the cerebellum (fig. 66), there are five lobes;
and three of them are separated by sulci amongst the laminae of the hemi-

sphere, but they are scarcely more distinct than the lobes on the upper
surface. Beginning behind, the student will meet first the posterior lobe

(&), which joins the commissural laminae behind the pyramid in the val-

ley. Next in succession is the slender lobe (z), which is connected with

the posterior part of the pyramid, as well as with the other transverse

laminae behind that body. And lastly, attached to the side of the pyramid,
is the biventral lobe (h).
The two other lobes, though smaller are more separate, and appear be-

tween the biventral lobe and the medulla oblongata : One of these is the

amygdaloid lobe (g), which projects into the vallecula opposite the uvula,
and touches the medulla oblongata. The other is a small pyramidal slip,
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which is directed outwards over (the under surface of the cerebellum being

uppermost) the crus cerebelli, and is named flocculus, or subpeduncular
lobe (/).

Dissection. To see the flocculus and the posterior medullary velum,

the biventral and slender lobes are to be sliced off on the left side, so that

the amygdaloid lobe may be everted from the valley (fig. 67). The floe-

VIEW FROM BEHIND OF THE UNDER SURFACE OF THE CEREBELLUM, WITH SOME OF THE LOBES

REMOVED TO SHOW THE POSTERIOR MEDULLARY VELUM.

a. Uvula. d. Furrowed band.

e. Pyramid. /. Amygdaloid lobe, turned aside.

b. Posterior medullary velum, with a bit of g. Medulla oblongata raised, showing posterior

whalebone uud'-r it. surface.

c. Subpeduncular lobe or flocculus.

culus is laid bare by this proceeding, and passing from it to the tip of the

uvula is the thin and soft white layer of the posterior velum ; beneath the

last a bit of paper may be inserted. The furrowed band on the side of

the uvula can be fully seen now.
Flocculus and medullary velum. The position of the flocculus to the

crus cerebelli has been before mentioned. This body (c) resembles the

other lobes in structure, and may be considered a rudimentary lobe ; for

it is divided on the surface into laminae, and contains a white medullary
centre which furnishes offsets to the laminae.

Passing from the flocculus to the tip of the inferior vermiform process

(nodule) is the half of a thin white layer (6), the posterior medullary velum,
which serves as a commissure to the flocculi. On each side this band is

semilunar in form. Its anterior edge is free ; but its posterior border is

attached in front of the transverse furrowed band (d). In front of the

nodule the pieces of opposite sides are united.

INTERIOR OF THE CEREBELLUM. In the cerebellum there is not any
cavity or ventricle inclosed as in the cerebrum. In the interior there is a

large white centre, corresponding with that of the cerebrum, which fur-

nishes offsets to the laminae, and to other parts of the encephalon.
Dissection. For the purpose of seeing the medullary centre, with its

contained corpus dentatum, remove all the lamina? from the upper surface

on the left side. This dissection may be accomplished by placing the

scalpel in the horizontal fissure at the circumference, and carrying it in-

wards as far as the upper vermiform process, so as to detach the cortical

stratum. If the corpus dentatum does not at first appear, thin slices may
be made anteriorly tUl it is reached.
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MEDULLARY CENTRE. In the centre of each cerebellar hemisphere is

a large white mass, containing in its substance a dentate body. From its

surface offsets are furnished to the different laminae. And from the ante-

rior part proceeds a large stalk-like process, the crus cerebelli, which is

subdivided into three pieces or peduncles, an upper for the cerebrum, a

middle piece for the pons, and a lower one for the medulla oblongata.
The superior peduncle (processsus ad cerebrum) is directed forwards

towards the corpora quadrigemina (fig. 65, *). It is rather flattened in

shape, and forms part of the roof of the fourth ventricle : between the pro-
cesses of opposite sides the valve of Vieussens is situate. Its fibres, con-

tinuous behind with the inferior vermiform process, receive an offset from
the interior of the corpus dentatum ; and passing beneath the band of the

fillet and the pair of the corpora quadrigemina of the same side, enter

the optic thalamus, and are applied to the fibres of the crus cerebri (p.

209).
Beneath the corpora quadrigemina the internal fibres of the peduncle

are directed across the middle line, through the bundle prolonged from the

fasciculus teres.
1 In this way the fibres of each peduncle end partly in

the same, and partly in the opposite hemisphere of the cerebrum.

Between the superior peduncles is a thin, translucent, white layer the

valve of Vieussens (vellum medullare anterius), which enters into the roof

of the fourth ventricle (fig. 68, k). It is thin and pointed anteriorly, but

widens behind, where it is connected with the under part of the vermiform

process. Near the corpora quadrigemina the fourth nerve (
4
) is attached

to the surface of the valve ; and close to the cerebellum the surface is

marked by some gray transverse ridges.
The middle peduncle (processus ad pontem), commonly named the crus

cerebelli (fig. 65,
2

), is the largest of the three peduncular processes. Its

fibres begin in the lateral part of the cerebellum, and are directed forwards

to the pons, of which they form the transverse fibres, and unite with the

peduncle of the opposite side. This peduncle is supposed to serve as a

commissural or connecting band between the halves of the cerebellum.

The inferior peduncle (fig. 65,
3

) (processus ad medullam) passes down-
wards to the medulla oblongata, and gives rise to the restiform body. Its

fibres begin chiefly in the laminas of the upper surface of the cerebellum.

'It will be better seen when the fourth ventricle has been opened.
The fibres in the peduncles connect one cerebellar hemisphere with the

cerebrum; with its fellow; and with the medulla oblongata of the same

side, in the manner mentioned above.

The dentate body (corpus dentatum) is contained in the white mass of

the cerebellum, and resembles the like part in the corpus olivare of the

medulla oblongata. This body measures nearly an inch from before back,
and is situate near the inner part of the white centre. It consists of a

small plicated capsule, which, when cut across, appears as a thin, wavy,
grayish-yellow line; the bag is open at the interior part, and incloses a
nucleus of whitish substance. Through its aperture issues a band of fibres

from the nucleus to join the superior peduncle.
Dissection. One other section (fig. 68) must be made to show the fourth

ventricle, and the structure of the vermiform process. The cerebellum still

1 This intercommunication was known to Reil, and was named " ansa" by him,
but the deeussation has been since noticed by Stilling, fJeber den Ban des llinik-

notens: 1846.
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resting on it> under surface, let the knife be carried vertically through the

centre of the vermiform processes; and then the structure of the central

uniting part, as well as the boundaries of the fourth ventricle, may be

observed on separating the halves of the cerebellum.

Fig. 68.

VIEW OF THE THIRD AND FOURTH VENTRICLES.

The former being obtained by the removal of the velum interpqsitum ;
and the latter by dividing

vertically the vermiform process of the cerebellum. (From a cast in the Museum of University

College.) The third ventricle is the interval in the middle liue between the optic thalami, 6.

. Corpus striatum.

b. Optic thalliums.

c. Anterior commissure.

d. Middle or soft commissure.

e. Posterior commissure.

ff. Pineal body.

/. Peduncle of the pineal body.
h and i. Left pair of the corpora quadrigemina.
The fourth ventricle, ?i, is at the back of the

medulla oblangata.

fc. Valve of Vieussens.

I. Upper peduncle of the cerebellum.

o. Eminentia teres.

p. Anterior fossa.

r. Posterior fossa.

s. Posterior pyramid.
4. Origin of the fourth nerve from the valve of

Vieussens.

Structure of the vermiform process (fig. 68). The upper and lower
vermiform processes of the cerebellum are united in one central part, which
connects together the hemispheres. The structure of this connecting
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piece is the same as that of the rest of the cerebellum, viz., a central white

portion and investing laminae. Here the branching appearance of a tree

(arbor vitae) is best seen, in consequence of the lamina? being more divided,
and the white central pieces being longer and more ramified.

The FOURTH VENTRICLE (fossa rhomboidalis) is a space between the

cerebellum and the posterior surface of the medulla oblongata and pons
(fig. GM). It has the form of a lozenge, with the points placed upwards
and downwards. The upper angle reaches as high as the upper border of

the pons; and the lower, to a level with the inferior end of the olivary

body. Its greatest breadth is opposite the lower edge of the pons; and a

transverse line in this situation would divide the hollow into two triangu-
lar portions upper and lower. The lower half has been named calamus

scriptorius from its resemblance to a writing pen.
The lateral boundaries are more marked above than below. For about

half way down, the cavity is limited on each side by the superior peduncle
of the cerebellum (/), which projecting over it forms part of the roof; and

along the lower half lies the eminence of the restiform body (fig. 55,
3

).

The roof of the space is somewhat arched, and is formed above by the

valve of Vieussens (&), and the under part of the vermiform process ; and

below, by the reflection of the pia mater from that process to the spinal
cord.

The floor of the ventricle is constituted by the posterior surfaces of the

medulla oblongata and pons, and is grayish in color. Along its centre is

a median fissure, which ends below, near the point of the calamus, in a
minute hole the aperture of the canal of the cord. On each side of the

groove is a spindle-shaped elevation, the fasciculus s. eminentia teres (o).
This eminence reaches the whole length of the floor, and is pointed and
little marked interiorly, where it is covered by gray substance ; but it be-

comes whiter and more prominent superiorly, and its widest point is oppo-
site the lower border of the pons.
The outer border of the eminence is limited externally by a slight

groove, which points out the position of two small fossae (fovea anterior et

posterior). The posterior (r) is near the lower end of the groove ; and
the anterior (p) is opposite the crus cerebelli. Above the anterior fossa

is a deposit of very dark gray substance, which has a bluish appearance
as it is seen through the thin stratum covering it ;

! from it a bluish streak

is continued upwards, at the outer edge of the eminentia teres, to the

opening in the top of the fourth ventricle.

Crossing the floor on each side, opposite the lower border of the pons,
are some white lines, which vary much in their arrangement (fig. 55) :

thev issue from the central median fissure, and enter the auditory nerve

(p. 181).
Besides the objects above mentioned, there are other eminences in the

floor of the ventricle indicating the position of the nuclei of origin of cer-

tain nerves.

In the lower half of the space are three slight eminences on each side

for the hypo-glossal, vagus, and auditory nerves : that for the hypo-glossal
is close to the middle line below, and corresponds with the lower pointed
end of the eminentia teres. The other two, outside that eminence, are

placed in a line one above another, but separated by a well-marked groove

1 The term locus caeruleus has been applied to the spot, and the dark vesicular

matter in it has been named substantia ferruginea.
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(fovea posterior) ; the lower is the nucleus of the vagus and glosso-pharyn-

geal nerves, and the upper is the nucleus of the auditory nerve. Running
into the lower part of the vagus nucleus, is the nucleus of the accessory

portion of the spinal accessory nerve. (See p. 189.)
In the upper half of the space some other nerves take origin from nu-

clei, but there is only one projection. This is placed over the common
nucleus of the sixth and the facial nerve : it is a rounded elevation on the

outer part of the eminentia teres, about a line above the white cross stria)

on the floor, and close behind the fovea anterior.

The fourth ventricle communicates at the upper part with the third

ventricle through the Sylvian aqueduct ; and with the subarachnoid space
of the cord and brain, through an aperture in the pia mater intervening
between the medulla and the cerebellum : laterally, the ventricular space
is extended for a short distance between the cerebellum and the side of

the medulla oblongata.
The lining of the other ventricles is prolonged into this by the aperture

of communication with the third. Covering the floor is a columnar epi-

thelium, which is continuous with that in the upper part of the central

canal of the spinal cord (Clarke).
In this ventricle is a vascular fold chorotd plexus, on each side, simi-

lar to the body of the same name in tiie other ventricles. It is attached

to the inner surface of the membrane (pia mater) which closes the ventricle

between the medulla and the cerebellum, and it extends upwards on the

side of the opening into the sub-arachnoid space. Its vessels are supplied

by the inferior cerebellar artery.

Gray matter of fourth ventricle. The gray matter forms a surface-

covering for the floor of the fourth ventricle. It is continuous below with

the gray commissure of the cord, and extends upwards to the aqueduct of

Sylvius (p. 187). The special nuclei have been referred to already

(p. 217).
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TABLE OF THE CHIEF ARTERIES OF THE HEAD AND NECK.

fl. External
carotid . *!

1. Braohio-
cepha ic.

1. Common
carotid .

. 2. internal

|_ carotid .

1. Superior thyroid .

2. lingual .

3 facial . , ,

4. occipital .- .

5. posterior auricular

6. ascending pharyngeal.
j

( Hyoid branch
. < laryngoal
( thyroid.

)

Hyoid branch
dorsal lingual

. subliugual
( ranine.
"Inferior palatine branch
tonsi'litic

glandular
subniental
inferior labial

j

coronary .

lateral nasal

.angular.
S Meningeal branch
J posterior cervical.
V Stylo-tnastoid branch
< auricular
f ma^toid.

inferior

superior

7. temporal

8. internal maxillary

'1 Arterise receptaculi.

2. ophthalmic

2. subcla
vian .

2. left common carotid.

3. left subclavian.

3. antero cerebral
4. anterior communicating
5. middle cerebral
6. posterior communicating

1.7. choroid.

Anterior spinal
posterior spinal
inferior cerebellar

posterior meningeal
transverse basilar
anterior inferior cerebellar

superior cerebellar

posterior cerebral.

f Auricular

1

parotid
articular
transverse facial

middle temporal
anterior temporal
posterior temporal,

f Inferior dental
middle meningeal
muscular

I posterior dental

Iinfraorbital

spheno-palatine
descending palatine
vidian

pterygo-palatine.

Lachrymal
supraorhital
central of the retina

ciliary
muscular
ethmoidal
palpebral
frontal
nasal.

f Infra thyroid

-{ suprascapular .

l_transverse cervical

Ascending cervical.

Supraspinal
infraspinal.
Superficial cervical

posterior scapular.
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TABLE OF THE CHIEF VEINS OF THE HEAD AND NECK.

1. Lateral sinus

2. ascending
pharyngeal.
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gular . .-

Brachio-ce-
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the union
of

4. facial

f Superior longitudinal
sinus

inferior longitudinal
sinus

-{ straight sinus
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inferior petrosal.
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( pharyngeal.
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nasal veins.

C Alveolar branches

anterior internal maxil-
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frontal
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laiy naso-palatine
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5. occipital

coronary

buccal
masseteric
labial
submental
inferior palatine
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-glandular.

:Mastoid
vein

cervical.

superior
inferior

6. superior thyroid \
Thyroid

*
) larynijeal.

7. middle thyroid .

fl. Vertebral

snbclavian

'

Spinal
deep cervical

; ascending cervical.

"1. Internal maxillary

2. temporal

2. external jugular

3. anterior jugular

3. posterior auricular

4. branch to the internal

jugular.

5. suprascapular

6. transverse cervical .

/"Middle meningeal
I inferior dental
< deep temporal
pterygoid

tmasseteric.

{Anterior

posterior
middle temporal
parotid
anterior auricular
transverse facial.

< Auricular

{ Stylo-niastoid.

iSupraspinalinfraspinal.
i Superficial cervical
i posterior scapular.
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TABLE OF THE CRANIAL NERVES.

1. First nerve . . Filaments to the nose.

2. Second nerve . To retina of the eyeball.

3. Third nerve . To muscles of the orbit.

4. Fourth nerve . To superior oblique muscle.

"Meningeal

5. Fifth or
tri-facial-

nerve.

Ophthalmic

lachrymal

frontal .

.nasal

< Lachrymal
'

( palbebral.

< Supraorbital
( supratrochlear.

("To lenticular ganglion
J ciliary nerves
1 infratrochlear

L nasal.

ophthalmic or I Connecting branchesphthalmic or l Ci

lenticular

ganglion. .
]

I ciiliary nerves.

f Orbital branch

superior max-J to Meckel's ganglion
iliary . .

]
posterior dental
anterior dental

* infraorbital

Internal branches

Meckel's gang-
lion

ascending

descending

L posterior

To nasal nerve
to the third nerve
to sympathetic.

Malar
temporal.

< Nasal

( naso-palatine.

To the orbit.

C Anterior palatine
< posterior
( external.

( Vidian
1

\ pharyngeal.

{Deep

temporal
masseteric
buccal

pterygoid.

inferior maxil-

lary

otic ganglion

submaxillary
ganglion

.large or sensory part

I
Connecting branches

;
branches for muscles.

'

Connecting branches
branches to the

glands and the
mucous mem-
brane of the
mouth.

("Articular and to

meatus
"Auriculo- temporal .^parotid

I auricular

\_temporal.

fTo submaxillary
and subliugual
ganglia

to hyjjoglossal
to the tongue.

gustatory

(.inferior dental .

C To Jacobson's nerve
? to the fifth and sym-
| pathetic.

C To the gustatory,
< chorda tympaui, and
( sympathetic.

; Mylo-hyoid
labial

1 incisor.
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TABLE OF CRANIAL NERVES Continued.

6. Sixth nerve To external rcctus.

7. Seventh nerve, or facial

S. Eighth nerve, or auditory

9. Ninth nerve, or glosso-

^haryngeal

10. Tenth nerve, or pneumo-
gastiic

11. Eleventh nerve, or spinal
accessory .

1?. Twelfth nerve, 1'ngnal or

hypoglossal .
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TABLE OF THE SPINAL AND SYMPATHETIC NERVES OF THE HEAD AND

NECK.

Spinal Nerves.
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CHAPTER III.

DISSECTION OF THE UPPER LIMB.

SECTION I.

THE WALL OF THE THOEAX AND THE AXILLA.

THE parts included in this section, viz., the wall of the chest and the

axilla, are to be learnt within a fixed time, in order that the examination
of the thorax may be undertaken. Whilst the dissection of the thorax

is in progress, the student will have to discontinue his labors on the upper
limb

; but, on the completion of that cavity, he must be ready to begin
the part of the Back that belongs to him.

Position. Whilst the body lies on the Back, the thorax is to be raised

to a convenient height by a block ;
and the arm, being slightly rotated

outwards, is to be placed at a right angle to the trunk.

Directions. Before the dissection is entered on, attention should be

given to the depressions on the surface, to the prominences of muscles,
and to the projections of the bones ; because these serve as guides to the

position of parts beneath the skin.

Surface-marking. Between the arm and the chest is the hollow of

the arm-pit, in which the large vessels and nerves of the limb are lodged.
The extent of this hollow may be seen to vary much with the position of

the limb to the trunk ; for in proportion as the arm is elevated, the fore

and hinder boundaries are carried upwards and rendered tense, and the

depth of the space is diminished. In this spot the skin is of a dark color,

and is furnished with hairs and large sweat glands.
If the arm is forcibly raised and moved in different directions, whilst

the fingers of one hand are placed in the arm-pit, the head of the humerus

may be recognized.
On the outer side of the limb is the prominence of the shoulder ; and

immediately above it is an osseous arch, which is formed internally by the

clavicle, and externally by the spine and the acromion process of the

scapula. Continued downwards from about the middle of the clavicle, is

a slight depression between the pectoral and deltoid muscles, in which the

coracoid process can be felt near that bone. A second groove, extending
outwards from the sternal end of the clavicle, corresponds with the inter-

val between the clavicular and sternal origin of the great pectoral muscle.

Along the front of the arm is the prominence of the biceps muscle ;
and

on each side of that eminence is a groove, which subsides inferiorly in a

depression in front of the elbow-joint. The inner of the two grooves, the

deepest, indicates the position of the brachial vessels.

If the elbow joint be semiflexed, the prominences of the outer and inner

condyles of the humerus will be rendered evident, especially the inner.
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Below the outer condyle, and separated from it by a slight interval, the

head of the radius projects ; it may be recognized by rotating the bone,
the fingers at the same time being placed over it. At the back of the

articulation is the prominence of the olecranon.

Dissection. As the first step in the dissection, raise the skin from the

side of the chest and the arm-pit, over the great pectoral muscle and the

hollow of the axilla, by means of the following incisions : One is to be

made along the middle of the sternum. A second, carried along the cla-

vicle for the inner two-thirds of that bone, is to be continued down the

front of the arm rather beyond the anterior fold of the arm-pit, and then

to be turned across the inner surface of the arm as far as the hinder fold

of the axilla. From the xiphoid cartilage a third cut is to be directed

outwards over the side of the chest, as far back as to a level with the pos-
terior fold of the arm -pit.

The flap of skin now marked out should be reflected outwards beyond
the axilla ; but it should be left attached to the body, in order that it

may be used afterwards for the preservation of the part.
The subcutaneous fatty layer of the thorax resembles the same structure

in other parts of the body; but in this region it does not contain much fat.

Beneath the subcutaneous layer is a deeper and stronger special fascia
which closely invests the muscles, and is continuous with the deep fascia

of the arm. It is thin on the side of the chest, but becomes much thicker

where it is stretched across the axilla. An incision through it, over the

arm-pit, will render evident its increased strength in this situation, and
the casing it gives to the muscles bounding the axilla; and if the fore

finger be introduced through the opening, some idea will be gained of its

capability of confining an abscess in that hollow.

Dissection. The cutaneous nerves of the side of the chest are to be
next sought. At the spots where they are to be found they are placed
beneath the fat, so that the student must cut through it ; and those on the

clavicle lie also beneath the platysma muscle. Small vessels will indicate

the position of the nerves.

Some of them (from the cervical plexus) cross the clavicle at the middle,
and the inner part. Others (anterior cutaneous of the thorax) appear at

the side of the sternum one from each intercostal space. And the rest

(lateral cutaneous of the thorax) should be looked for along the side of the

chest, about one inch below the anterior fold of the axilla, there being one
from each intercostal space except the first: as the last-mentioned nerves

pierce the wall of the thorax, they divide into an anterior and a posterior

piece.
The posterior pieces of the highest two nerves are larger than the rest.

They are to be followed across the arm-pit, and a junction is to be found
there with a branch (nerve of Wrisberg) of the brachial plexus.

Cutaneous nerves of the cervical plexus. These cross the clavicle and
are distributed to the integuments over the pectoral muscle. The most
internal branch (sternal) lies near the inner end of the bone, and reaches
but a short distance below it. Other branches (clavicular), two or more
in number and larger in size, cross the centre of the clavicle and extend
to near the lower border of the pectoralis major ; they join one or moie of

the anterior cutaneous nerves of the thorax.

The cutaneous nerves of the thorax are derived from the trunks of the

intercostal nerves between the ribs (fig. 69). Of these there are two
sets : One set, lateral cutaneous nerves of the thorax, arise from the

15
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trunks of the nerves about midway between the spine and the sternum.

The other set, anterior cutaneous nerves of the thorax, are the termina-

tions of the same intercostal trunks at the middle line of the body.
The anterior cutaneous nerves piercing the pectoral muscle, are directed

outwards in the. integuments as slender filaments. The offset of the second

nerve joins a cutaneous branch of the cervical plexus; and the others

supply the integuments and the mammary gland. Small cutaneous

branches of the internal mammary vessels accompany the nerves.

The lateral cutaneous nerves (fig. 69) issue with companion vessels

between the digitations of the seratus muscle, and divide into an anterior

and a posterior piece. There is not usually any lateral cutaneous nerve

to the first intercostal trunk.

The anterior offsets (
9
) bend over the pectoral muscle, and end in the

integuments and the mammary gland: they increase in size downwards,
and the lowest give twigs to the digitations of the external oblique muscle.

The cutaneous nerve of the second intercostal trunk wants commonly the

anterior offset.

The posterior offsets (
8
)
end in the integuments over the latissimus

dorsi muscle and the back of the scapula, and decrease in size from above
down.

TLe branch of the second intercostal nerve is larger than the rest, and

perforates the fascia of the axilla ;
it supplies the integument of the arm

(p. 251), and is named intercosto-humeral. As it crosses the axilla it is

divided into two or more pieces, and is connected to the nerve of Wris-

berg (
5
) by a filament of variable size.

The branch of the third intercostal gives filaments likewise to the arm-

pit and the inner part of the arm.

The MAMMA is the gland for the secretion of the milk, and is situate on

the lateral aspect of the fore part of the chest. 1

Resting on the great pectoral muscle, it is hemispherical in form, but it

is rather most prominent at the inner and lower aspects. Its dimensions

and weight vary greatly. In a breast not enlarged by lactation, the width

is commonly about four inches. Longitudinally it extends from the third

to the sixth or seventh rib, and transversely from the side of the sternum

to the axilla. Its thickness is about one inch and a half. The weight of

the mamma ranges from six to eight ounces.

Nearly in the centre of the gland (rather to the inner side) rises the

conical or cylindrical projection of the nipple or mamilla. This promi-
nence is about half an inch or rather more in length, is slightly turned

outwards, and presents in the centre a shallow depression, where it is

rather redder. Around the nipple is a colored ring, the areola, about

an inch in width, whose tint is influenced by the complexion of the body,
and is altered during the times of menstruation, pregnancy, and lactation.

The skin of the nipple and areola is provided with numerous papillae and

lubricating glands ; and on the surface are some small tubercles marking
the position of the ducts of the glands.

In the male the mammary gland resembles that of the female in general

form, though it is less prominent ; and it possesses a small nipple, which
is surrounded by an areola provided with hairs. The glandular or secre-

tory structure is imperfect.

1 If the student has a male body, he may disregard the description of the

mamma
;
and if the body is a female, he may set aside the breast for a more con-

venient examination of its structure.
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Structure. In its texture the mamma resembles those compound glands
which are formed by the vesicular endings of branched ducts. It consists

of small vesicles which are united to form lobules and lobes. Connected
with each lobe is an excretory or lactiferous duct.

A layer of areolar tissue, containing fat, surrounds the gland, and

penetrates into the interior, subdiving it into lobes ;
but in the ultimate

structure of the gland, and in the nipple and areola, there is not any fatty
substance. Some fibrous septa fix the gland to the skin, and support it

;

these are the ligamenta suspensoria of Sir A. Cooper.
Vesicles. The little vesicles or cells at the ends of the most minute

ducts are rounded in shape, and when filled with milk or mercury are just
visible to the naked eye, being about the size of a small pinhole in paper.

(Cooper.) Each is surrounded externally by a close vascular network.

Lobules and lobes. A collection of the vesicles around their ducts form

the lobule or glandule, which varies in size from a pin's head to a small

tare. By the union of the lobules the lobes are produced, of which there

are about twenty altogether, and each is provided with a distinct duct.

The duels issuing from the several lobes (about twenty) are named from
their office galactophorus ; they converge to the areola, where they swell

into oblong dilations or reservoirs (sacculi) of one-sixth to one-third of an

inch in width. Onwards from that spot the ducts become straight ; and,
surrounded by areolar tissue and vessels, are continued through the nipple,

nearly parallel to one another, and gradually narrowing in size, to open on
the summit by apertures varying from the size of a bristle to that of a

common pin.

Like many other excretory ducts, the milk tubes consist of an external

or fibrous, and of an internal or mucous coat ; they and the vesicles are

sheathed by a columnar epithelium, which becomes flattened towards the

outer opening.
Beneath the skin of the nipple and areola are branched lubricating

glands, which open on the tubercles before mentioned.

Bloodvessels. The arteries are supplied by the axillary, internal mammary, and

intercostal, and enter both surfaces of the gland. The veins end principally in

the axillary and internal mammary trunks
;
but others enter the intercostal veins.

The nerves are supplied from the anterior and lateral cutaneous branches of -the

thorax, viz., from the third, fourth, and fifth intercostal nerves.

The lymphatics of the inner side open into the anterior mediastinal glands ;
but

on the outer side they reach the axillary glands.

Dissection (fig. 69). With the limb in the same position to the trunk,
the student is first to remove the fascia and the fat from the surface of the

great pectoral muscle. In cleaning the muscle the scalpel should be car-

ried in the direction of the fibres, viz., from the arm to thorax ;
and the

dissection may be begun at the lower border on the right side, and at the

upper border on the left side.

The fascia and the fat are to be taken from the axilla, without injury
to the numerous vessels, nerves, and glands in the space. The dissection

will be best executed by cleaning first the large axillary vessels at the outer

part, where these are about to enter the arm : and then following their

branches which are directed to the chest, viz., the long thoracic under
cover of the anterior boundary, and the circumflex and subscapular vessels

and nerves along the posterior boundary. Some arterial twigs entering
the axillary glands should be traced out.

In taking away the fascia and fat from the muscles in the posterior
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boundary of the space, the small internal cutaneous nerve of the musculo-

spiral should be looked for near the great vessels.

The large nerves of the brachial plexus are then to be defined. The
smallest of these, which possibly may be destroyed, is the nerve of Wris-

berg : it lies close to the hinder edge of the axillary vein, and joins with

the intercosto-humeral nerve.

When cleaning the serratus muscle on the ribs the student is to seek

on its surface the posterior thoracic nerve ; and to trace the posterior off-

sets of the intercostal nerves crossing the axilla.

THE AXILLA.

The axilla is the hollow between the arm and the chest (fig. 69). It is

somewhat pyramidal in form, and its apex is directed upwards to the root

of the neck. The space is larger near the thorax than at the arm, and its

boundaries are as follows :

Boundaries. In front and behind the space is limited, by folds, which are

constructed by the muscles passing from the trunk to the upper limb. In

the anterior fold are the two pectoral muscles, but these take unequal shares

in its construction, in consequence of the difference in their size and shape :

thus the pectoralis major A extends over the whole front of the space,

reaching from the clavicle to the lower edge of the anterior fold ; whilst

the pectoralis minor B, which is a narrow muscle, corresponds only with

the middle third of the s'pace. In the posterior boundary, from above down-

wards, lie the subscapularis F, the latissimus dorsi muscle D, and the teres

major E : this boundary reaches further out than the anterior, especially
near the humerus ; and its lower margin, which is formed by the latissimus

dorsi, projects forwards beyond the level of the subscapularis.
On the inner side of the axilla lie the first four ribs, with their inter-

vening intercostal muscles, and the part of the serratus magnus c taking

origin i'rom those bones. On the outer side the space has but small di-

mensions, and is limited by the humerus and the coraco-brachialis and

biceps muscles (G and H).
The apex of the hollow is situate between the clavicle, the upper mar-

gin of the scapula, and the first rib; and the forefinger may be introduced

into the space for the purpose of ascertaining the upper boundaries, and
the depth. The base or widest part of the pyramid is turned downwards,
and is closed by the thick aponeurosis reaching from the anterior to the

posterior fold.

Contents of the space. In the axilla are contained the axillary vessels

and the brachial plexus, with their branches ; some branches of the inter-

costal nerves ; together with lymphatic glands, and a large quantity of

loose areolar tissue and fat.

Position of the trunks of vessels and nerves. The large axillary artery

(a) and vein () cross the outer portion of the space in passing from the

neck to the upper limb. The part of each vessel now seen lies close to

the humerus, reaching beyond the line of the anterior fold of the arm-pit,
and is covered only by the common superficial coverings, viz., the skin,

the fatty layer or superficial fascia, and the deep fascia. Behind the

vessels are the subscapularis (F) and the tendons of the latissimus and
teres muscles (D and E). To their outer side is the coraco-brachialis

muscle (G).
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On looking into the space from below, the axillary vein (b) lies on the

thoracic side of the artery.
After the vein has been drawn aside, the artery will be seen amongst

the large nerves of the upper limb, having the median trunk (*) to the

outside, and the ulnar (
3

) and the small nerve of Wrisberg (
5

)
to the inner

side ; the internal cutaneous (
2

) generally superficial to, and the musculo-

spiral (
4

) and circumflex nerves beneath it. This part of the artery gives
branches to the side of the chest and the shoulder. The vein receives

some branches in this spot.

Fig. 69.

VIEW OF THE DISSECTED AXILLA (Illustrations of Dissections).

Nerves :

1. Median.

2. Internal cutaneous.

3. Ulnar.

4. Musculo-spiral.

6. Nerve of Wrisberg.
6 Internal cutaneous of musculo-pp:ral.
7. Subscapular.
8. Posterior pieces of the lateral cutaneous of

the thorax.

9. Anterior pieces of cutaneous of the thorax.

Muscles :

A. Pectoralis major.
B. Pectoralis minor.

c. Serratus magnus.
D. Lastissimus dorsl.

E. Teres major.
F. Subscapularis.

o. Coraco-brachialis

H. Biceps.

Vessels :

a. Axillary artery.

6. Axillary vein,

e. Subscapular vein.

d. Subscapular artery.

e. Posterior circumflex artery.

Position of the branches of vessels and nerves. The several branches of

the vessels and nervea have the undermentioned position with respect to

the boundaries :

Close to the anterior fold, and concealed by it, the long thoracic
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artery runs to the side of the chest ; and taking the same direction, though
nearer the middle of the hollow, are the small external mammary artery
and vein.

Extending along the posterior fold, within its lower margin and in con-

tact with the edge of the subscapularis muscle, are the subscapular vessels

and nerves (d and 7
) ; and near the humeral end of the subscapularis the

posterior circumflex vessels and nerve (e) bend backwards beneath the

large axillary trunks.

On the inner boundary, at the upper part, are a few small branches of

the superior thoracic artery, which ramify on the serratus muscle ; but

these are commonly so unimportant, that this part of the axillary space

may be considered free from vessels with respect to any surgical operation.

Lying on the surface of the serratus magnus, is the nerve to that muscle ;

and perforating the inner boundary of the space, are the lateral cutaneous

nerves of the thorax two or more offsets of which are directed across the

axilla to the arm, and receive the name intercosto-humeral.

The lymphatic glands of the axilla are arranged in two sets : one is

placed along the inner side of the bloodvessels ; and the other occupies the

lower and hinder parts of the space, lying near and along the posterior

boundary. Commonly they are ten or twelve in number; but in number
and size they vary much. Small vascular twigs from the branches of the

axillary vessels are furnished to them.

The glands by the side of the bloodvessels receive the lymphatics of the

arm ; and those along the hinder boundary are joined by the lymphatics
of the fore part of the thorax and posterior surface of the Back, as well as

by some from the mamma. Most of the efferent ducts unite to form a

trunk, which opens into the lymphatic duct of the neck of the same side
;

some may enter separately the subclavian vein.

The PECTORALIS MAJOR, A, is triangular in shape, with the base at the

thorax and the apex at the arm. It arises internally from the front of

the sternum, and the cartilages of the true ribs except the last
; superiorly

from the sternal half of the clavicle ; and inferiorly from the aponeurosis
of the external oblique muscle of the abdomen. From this wide origin
the fibres take different directions those from the clavicle being inclined

obliquely downwards, and those from the lower ribs upwards beneath the

former
; and all end in a tendon, which is inserted into the outer edge of

the bicipital groove of the humerus for about two inches.

This muscle bounds the axilla anteriorly, and is connected sometimes
to its fellow by fibres in front of the sternum. Besides the superficial
structures and the mamma, the platysma covers the pectoralis major close

below the clavicle. A lengthened interval, which corresponds with a de-

pression on the surface, separates the clavicular from the sternal attach-

ment. One border (outer) is in contact with the deltoid muscle, and with

the cephalic vein and a small artery ; and the lower border forms the

margin of the anterior fold of the axilla. The parts covered by the muscle
will be seen subsequently.

Action. If the humerus is hanging, the muscle will move forwards the

limb until the elbow reaches the front of the trunk, and will rotate it in.

When the limb is raised, the pectoralis depresses and adducts it ; and

acting with other muscles inserted into the opposite side of the humerus,
it may dislocate the head of that bone when the lower end is fixed, as in

a fall on the elbow.
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Supposing both limbs fixed as in climbing, the trunk will be raised by
both muscles ; and the ribs can be elevated in laborious breathing.

Dissection (fig. 70). The great pectoral muscle is to be cut across now
in the following manner :

Only the clavicular part is to be first divided, so that the branches of

the nerve and artery to the muscle may be found. Reflect the cut part of

muscle, and press the limb against the edge of the table, for the purpose
of raising the clavicle and rendering tight the fascia attached to that

bone ; on carefully removing the fat, and a piece of fascia prolonged from
the upper border of the small pectoral muscle, the membranous costo-

coracoid sheath will be seen close to the clavicle, covering the axillary
vessels and nerves.

At this stage the cephalic vein is to be defined as it crosses inwards to

the axillary vein. A branch of nerve (anterior thoracic), and the acro-

mial thoracic artery, which perforate the tube of membrane around the

vessels, are to be followed to the pectoral muscles.

The remaining part of the pectoralis major may be cut about its centre,
and the pieces may be thrown inwards and outwards. Any fat coming
into view is to be removed ; and the insertion of the tendon of the pecto-
ralis is to be followed to the humerus.

Insertion of the pectoralis. The tendon of the pectoralis consists of

two parts, anterior and posterior, at its attachment to the bone ; the ante-

rior receives the clavicular and upper sternal fibres, and joins the tendon

of the deltoid muscle ; and the posterior gives attachment to the lower

ascending fibres. The tendon is from two inches to two inches and a half

wide, and sends upwards one expansion over the bicipital groove to the

capsule of the shoulder-joint, and another to the fascia of the arm.
Parts covered by the pectoralis. The great pectoral muscle covers the

pectoralis minor, and forms alone, above and below that muscle, the ante-

rior boundary of the axilla. Between the pectoralis minor and the clavicle

it conceals the subclavius muscle, the sheath containing the axillary ves-

sels, and the branches perforating that sheath. Below the pectoralis
minor it lies on the side of the chest, on the axillary vessels and nerves,
and on the biceps and coraco-brachialis muscles near the humerus.
The PECTORALIS MINOR (fig. 70,

B
) resembles the preceding muscle in

shape, and is extended like it from the thorax to the arm. Its origin is

connected by slips with the third, fourth, and fifth ribs, external to their

cartilages ; and between the ribs, with the aponeurosis covering the inter-

costal muscles. The fibres converge to their insertion in the anterior half

of the upper surface of the coracoid process of the scapula.
This muscle is placed before the axillary space, and assists the pecto-

ralis major in forming the middle of the anterior boundary : in that po-
sition it conceals the axillary vessels and the accompanying nerves. The

upper border lies near the clavicle, but between it and that bone is an in-

terval of a somewhat triangular form. The lower border projects beyond
the pectoralis major, close to the chest ; and along it the long thoracic

artery lies. The tendon of insertion is united with the short head of the

biceps and the coraco-brachialis.

Action. Acting with the serratus magnus it moves the scapula for-

wards and somewhat downwards.
In laborious breathing it becomes an inspiratory muscle, as it takes its

fixed point at the scapula. .
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Dissection. Supposing the clavicle raised by the pressing backwards
the arm, as before directed, the tube of fascia around the vessels will be

demonstrated by making a transverse cut in the costo-coracoid membrane
near the clavicle, so that the handle of the scalpel can be passed beneath

it. By raising the lower border of the subclavius this muscle will be seen

to be incased by fascia, which is attached to the bone both before and be-

hind it.

The costo-coracoid membrane, or ligament (fig. 70), is a firm membra-
nous band, which receives this name from its attachment on the one side

to the rib, and on the other to the coracoid process of the scapula. Between
those points it is inserted into the clavicle, inclosing the subclavius muscle ;

and is joined by the piece of fascia that incases the small pectoral muscle.

From its strength and position it gives protection to the vessels surrounded

by their loose sheath.

When traced downwards it is found to descend on the axillary vessels

and nerves, joining externally the fascia on the coraco-brachialis muscle,
and blending with the sheath of the axillary vessels beneath the small

pectoral muscle. Its extent is not so great on the inner as on the outer side,

for internally it reaches but a very short distance on the axillary vein.

The sheath of the axillary vessels and nerves, E, is derived from the

deep fascia of the neck, being prolonged from that on the scaleni muscles ;

and resembles, in its form and office, the funnel-shaped tube of membrane

surrounding the femoral vessels in the upper part of the thigh. It is

strongest near the subclavius muscle, where the costo-coracoid band joins
it. The anterior part of the tube is perforated by the cephalic vein (e),
the acromial thoracic artery (a), and the anterior thoracic nerve (').

Dissection. After the co.sto-coracoid membrane has been examined,
the remains of it are to be taken away ; and the subclavius muscle, and
the axillary vessels and nerves with their branches, are to be carefully
cleaned.

The SUBCLAVIUS MUSCLE (fig. 70,
D
) is roundish in form, and is placed

between the clavicle and the rib. It arises by a tendon from the first rib,

at the junction of the osseous and cartilaginous parts, and in front of the

costo-clavicular ligament. The fibres ascend obliquely, and are inserted

into a groove on the under surface of the clavicle, which reaches between
the two tubercles (internal and external) for the attachment of the costo

and coraco-clavicular ligaments.
The muscle overhangs the large vessels and nerves of the limb, and is

inclosed, as before said, in a sheath of fascia.

Action. It depresses the clavicle, and indirectly the scapula ; but if the

shoulder is fixed it elevates the first rib.

The AXILLARY ARTERY
(fig. 70) continues the subclavian trunk to the

upper limb. The part of the vessel to which this name is applied is con-

tained in the axilla, and extends from the lower border of the first rib to

the lower edge of the teres major muscle (H).
In the axillary space its position will be marked by a line from the

middle of the clavicle to the inner edge of the coraco-brachialis. Its di-

rection will vary with the position of the limb to the trunk ; for when the

arm lies by the side of the body the vessel is curved, its convexity being

upwards ; and in proportion as the limb is removed to a right angle with

the chest, the artery becomes straight. In the upper part of the axilla the

vessel is deeply placed, but it becomes superficial as it approaches the arm.
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Its connections with surrounding parts are numerous ; and the descrip-
tion of these will be methodized by dividing the artery into three parts
one above, one beneath, and one below the small pectoral muscle.

Above the small pectoral muscle the artery is contained in the axillary
sheath of membrane, E. This part is concealed by the clavicular portion
of the great pectoral muscle. Behind it are the intercostal muscles of the

first space and the first digitation of the serratus magnus.

Fig. 70.

SECOND VIEW OF THE Dis

Muscles :

A. Pectoralis major, cut.

B. Pectoralis minor.

C. Serratus niagnus.
D. Subclavius.

E. Axillary sheath.

F. Subscapularis.
o. Latissitnus dorsi.

H. Teres major.
J. Coraco-trachialis.

K. Biceps.

SECTION OF THE THORAX (Illustrations of Dissections).

Vessels :

a. Acromial-thoracic branch.

b. Long thoracic branch.

c. Subscapular branch.

d. Axillary artery.

e. Cephalic vein.

/. Brachial veins joining the axillary veins, g,

Nerves :

1 and 2. Anterior thoracic branches.

t
3. Subscapular branch.

4. Nerve to the serratus.

5. Intercosto-humeral branch.

To the thoracic side is placed the axillary vein (#). The cephalic vein

(e), and offsets of the acromial thoracic artery and vein, cross over it.

On the acromial side lie the two cords of the brachial plexus, separated
from the vessel by a slight interval. Superficial to it lies an anterior tho-

racic nerve; and beneath, is the posterior thoracic.

Beneath the pectoralis^ the pectoralis minor and major B and A ara

superficial to the axillary vessel. But there is not any muscle immediately
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in contact behind, for the artery is placed across the top of the axilla,

particularly when the limb is in the position required by the dissection.

The companion vein (g) lies to the inner side, but separated from the

arterial trunk by a bundle of nerves.

In this position the cords of the brachial plexus lie around it, one

being outside, a second inside, and a third beneath the artery.

Beyond the pectoralis minor the artery is concealed in part by the lower

border of the great pectoral muscle A, but thence to its termination it is

covered only by the integuments and the fascia. Beneath it are the sub-

scapularis muscle, F, and the tendons of the latissimus and teres, G and H.

To the outer side is the coraco-brachialis muscle, J.

The axillary vein remains as above on the thoracic side of the artery.
Here the artery lies in the midst of the large trunks of nerves into

which the brachial plexus has been resolved : On the outer side is the

median nerve, with the musculo-cutaneous for a short distance; and on

the inner side are the ulnar, and the nerve of Wrisberg. Superficial to

the vessel is the internal cutaneous ; and behind are the musculo-spiral
and circumflex nerves, the latter extending only as far as the border of

the subscapular muscle.

The branches of the axillary artery are furnished to the wall of the

thorax and the shoulder. The thoracic branches are four in number; two

(superior and acromial thoracic) arise from the artery above the pectoralis

minor; one (alar thoracic) beneath the muscle; and one (long thoracic)

at the lower border. Three branches are supplied to the shoulder, viz.,

subscapular and two circumflex ; the first springs opposite the edge of the

muscle of the same name, and the others wind round the neck of the

humerus. The last offsets are the external mammary and some muscular

twigs.
The superior thoracic branch is the highest and smallest offset, and

arises opposite the first intercostal space; it ramifies on the side of the

chest, anastomosing with the intercostal arteries.

The acromial thoracic branch (fig. 70, a) is a short trunk on the front

of the artery, which appears at the upper border of the pectoralis minor,
and opposite the interval between the large pectoral and deltoid muscles.

Its branches are directed inwards, outwards, and upwards:
a. The inner set supply the thoracic muscles, and give a few offsets to

the side of the chest to anastomose with the intercostal and other thoracic

arteries.

b. The outer or acromial set end mostly in the deltoid ; but one small

artery accompanies the cephalic vein for a short distance ; and another

(inferior acromial) perforates the deltoid muscle, and anastomoses on the

acromion with a branch of the suprascapular artery of the neck.

c. One or two small twigs ascend to the subclavius and deltoid muscles.

The alar thoracic is very inconstant as a separate branch, and its place
is taken by offsets of the subscapular and long thoracic arteries ;

it is dis-

tributed to the glands and fat of the axillary space.
The long thoracic branch is directed along the border of the pectoralis

minor (fig. 70, b) to about the sixth intercostal space ;
it supplies the pec-

toral and serratus muscles, and anastomoses, like the other branches, with

the intercostal and thoracic arteries. In the female it gives branches to

the mammary gland.
An external mammary artery is commonly met with, especially in the

female ;
its position is near the middle of the axilla with a companion vein.
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It supplies the glands, and ends in the wall of the thorax below the pre-

ceding.
The subscapular branch (fig. 70, c) courses with a nerve of the same

name along the subscapularis, as far as the lower angle of the scapula,
where it ends in branches for the serratus magnus, and the latissimus dorsi

and teres muscles: it gives many offsets to the glands of the space.
Near its origin the artery sends backwards a considerable dorsal branch

round the edge of the subscapular muscle : this gives an infrascapular
offset to the ventral aspect of the scapula, and then turns to the dorsum of

that bone, where it will be afterwards dissected.

The subscapular artery is frequently combined at its origin with other

branches of the axillary, or with branches of the brachial artery.
The circumflex bi-anches (anterior and posterior) arise near the border

of the subscapular muscle. One turns in front of, and the other behind
the humerus. They will be followed in the examination of the arm.

Small muscular offsets enter the coraco-brachialis muscle.

The AXILLARY VEIX (ff) continues upwards the basilic vein of the arm
and has the same extent and connections as the axillary artery. It lies to

the thoracic side of its artery, and receives thoracic and shoulder branches.

Opposite the subscapular muscle it is joined externally by a large vein,

which is formed by the union of the venae comites of the brachial artery ;

and near the clavicle the cephalic vein opens into it.

Dissection. To follow out the branches of the brachial plexus, cut

through the pectoralis minor near its insertion into the coracoid process,
and turn it towards the chest, but without injuring the thoracic nerves in

contact with it. The axillary vessels are next to be cut across below the

second rib,
1 and to be drawn down with hooks ; and their thoracic branches

may be removed at the same time. A dense fascia is to be cleared away
from the large nerves of the plexus.
The BRACHIAL PLEXUS results from the union of the anterior branches

of the four lower cervical nerves with the first dorsal (in part) ; and a slip
is added to it above from the lowest nerve in the cervical plexus. It is

placed partly in the neck, and partly in the axilla, and is divided opposite
the coracoid process into large trunks for the supply of the limb. The

part of the plexus above the clavicle is described in the dissection of the

head and neck (p. 79). The part below the clavicle has the same connec-

tions with the surrounding muscles as the axillary artery. The nerve

trunks interlace in it generally in the following manner :

At first the plexus consists of two bundles of nerves, which lie on the

outer side of the artery, and are thus constituted ; the one nearest the

vessel is formed by the last cervical with the part of the first dorsal nerve ;

and the other, by the fifth, sixth, and seventh cervical nerves. A little

lower down a third or posterior cord is produced by the union of two fas-

ciculi, one from each of the other bundles ; so that, beneath the small pec-
toral muscle, the plexus consists of three large cords, one being on the

outer side, another on the inner side, and the third behind the vessel.

Occasionally there may be some deviation from the above mentioned

arrangement.
The branches of the plexus below the clavicles arise from the several

cords in the following way :

1 The student must be careful not to cut the vessels higher than tlie spot men-

tioned, otherwise he will injure the dissection of the neck.
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The outer cord gives origin to one anterior thoracic branch, the musculo-

cutaneous trunk, and the outer head of the median nerve.

The inner cord produces a second anterior thoracic nerve, the inner

head of the median, the internal cutaneous, the nerve of Wrisberg, and
the ulnar nerve.

The posterior cord furnishes the subscapular branches, and ends in the

circumflex and musculo-spiral trunks.

Only the thoracic and subscapular nerves are dissected to their termina-

tion at present ; the remaining nerves will be seen in the arm.

The anterior thoracic branches (fig. 70,
1 and 2

), two in number, are

named outer and inner, like the cords from which they come.

The outer nerve crosses inwards over the axillary artery, to the under
surface of the great pectoral muscle in which it ends. On the inner side

of the vessel it communicates with the following branch.

The inner thoracic branch turns upwards between the arteiy and vein,

and after receiving the offsets from the other, ends in many branches to

the under surface of the pectoralis minor. Some twigs enter the great

pectoral muscle, after passing either through the pectoralis minor or above

its border.

The subscapular nerves are three in number, and take their names from

the muscles supplied :

The branch of the subscapularis is the highest and smallest, and enters

the upper part of that muscle.

The nerve of the teres major gives a small offset to the inferior part of

the subscapularis, and ends in its muscle.

A long nerve of the latissimus dorsi (*) takes the course of the sub-

scapular artery along the posterior wall of the axilla, and enters the fleshy
fibres near the outer end.

Another small nerve, nerve to the serratus (
4
) (posterior thoracic), lies

on the surface of the serratus muscle. It arises above the clavicle (p.

80), from the fifth and sixth cervical nerves; it descends behind the axil-

lary artery, and enters that surface of the serratus magnus which is turned

towards the axilla.

The LATISSIMUS DORSI MUSCLE, G, may be examined as far as it enters

into the posterior fold of the axilla. Arising from the spinal column and
the back of the trunk, and crossing the lower angle of the scapula, the

muscle ascends to be inserted into the bottom of the bicipital groove by a

tendon, one inch and a half in width, in front of the teres ; at the lower

border aponeurotic fibres connect the two, but a bursa intervenes between

them near the insertion.

Dissection. To lay bare the serratus muscle between the side of the

chest and the base of the scapula, the arm is to be drawn from the trunk,

so as to separate the scapula from the thorax. The nerves of the brachial

plexus may be cut through opposite the third rib ;
and the fat and fascia

should be cleaned from the muscular fibres.

The SERRATUS MAGNUS MUSCLE (fig. 71, A) extends between the

scapula and the thorax. It arises by nine pointed processes from the outer

surface of the eight upper ribs, the second rib having two pieces ; and
between the ribs it takes origin from the aponeurosis covering the inter-

costal muscles. The fibres converge towards the base and angles of the

scapula, but from a difference in their direction the muscle appears to

consist of three parts.

The upper part is attached internally to the first two ribs and an
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aponeurotic arch between them ; and externally, to an impression on the

ventral surface of the upper angle of the scapula. A middle part, which
is very thin, extends from the second, thii-d, and fourth ribs, to the base

of the shoulder bone. And a lower part, which is the strongest, is con-

nected on the one side with four ribs (fifth, sixth, seventh, and eighth),
where it digitates with like processes of origin of the external oblique
muscle ; and, on the other side, it is fixed into the special surface on the

costal aspect of the lower angle of the scapula.
The serratus is applied against the ribs and the intercostal muscles, and

is partly concealed by the pectoral muscles and the axillary vessels and
nerves : in the ordinary position of the arm the scapula and subscapularis
are in contact with it.

Action. The whole muscle acting, the scapula is carried forwards. But
the lower and stronger fibres can move forwards the lower angle, rotating
the bone around an axis through the centre, and raise the acromion.

Dissection. The intercostal muscles will be brought into view by de-

taching the processes of origin of the serratus from the ribs for a couple
of inches, and by taking away the loose tissue on the surface. Towards
the front of the chest is a thin aponeurosis, which is continued forwards

from each external intercostal to the sternum ; this is to be retained in

the third intercostal space. Some of the lateral cutaneous nerves should

be preserved.
The INTERCOSTAL MUSCLES are named from their position between the

ribs. There are two layers in each space, but neither occupies the whole

length of the space. The direction of the fibres differs in each stratum ;

for, whilst the fibres of the external

muscle run very obliquely down- Fig- 71.

wards and forwards, those of the

internal have an opposite direction

between the osseous parts of the

ribs, so that the two sets cross.

The external muscle is fixed to

the outer margin of the ribs of each

intercostal space, and consists of

fleshy and tendinous fibres. Pos-

teriorly the fibres begin at or near
the tubercle of the rib ; and ante-

riorly they end short of the middle

line, but after a different manner in

the upper and lower spaces : In
the intervals between the true ribs,

they cease near the costal cartilages,
and a thin aponeurosis is continued
onwards from the point of ending to

the sternum. In the lower spaces

they are continued between the car-

tilages (.Theile) reaching the end
of the ribs in the last two.

Dissection. The internal inter-

costal muscle will be seen by cutting through and removing the external

layer and the fascia in one of the widest spaces, say the second ; it will be

recognized by the difference in the direction of the fibres.

Far back between the two muscles, and close to the rib above, the inter-

DlAGRAM OP THE SERRATUS MAGNUS MUSCLE.

A. Attachments.

w
I
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costal nerve and artery will appear. A branch of the nerve to the surface

(lateral cutaneous of the thorax) should be followed through the external

muscle ; and the trunk of the nerve is to be traced forwards in one or

more spaces to the sternum, and the surface of the thorax.

The hinder part of these muscles will be seen in the dissection of the

Back and thorax.

The internal intercostal muscle, attached to the inner border of the ribs

bounding the intercostal space, begins in front at the extremity of the

ribs, and ceases behind near their angles. Posteriorly they do not end at

the same distance from the spine, for the upper and lower approach nearer

than the middle ; and, anteriorly, in the two lowest spaces, the muscular
fibres are continuous with the internal oblique of the abdomen. One sur-

face is covered by the external muscle and in part by the intercostal ves-

sels and nerve ; and the opposite surface is in contact with the pleura.
Action. By the alternate action of the intercostal muscles the ribs are

moved in respiration.
The external intercostals elevate the ribs and evert the lower edges, so

as to enlarge the thorax in the antero-posterior and transverse directions :

they come into play during inspiration.
The internal intercostals act in a different way at the side and fore part

of the chest.

Between the osseous parts of the ribs they depress and turn in those

bones, diminishing the size of the thorax ; and they are brought into use

in expiration.
Between the rib-cartilages they raise the ribs, and become muscles of

inspiration like the outer layer.
If both sets of muscles contract simultaneously, the motion of the ribs

will be arrested ; or if two or more ribs are broken near the spinal column,
the muscles of the space or spaces injured will be unable to move these

bones.

Dissection. To bring into view the triangularis sterni muscle and the

internal mammary vessels, the cartilages of the true ribs, except the first

and seventh, are to be taken away with the intervening muscles on the

right side of the body;
1 but the two ribs mentioned are to be left un-

touched for the benefit of the dissectors of the abdomen and head and
neck. Small arteries to each intercostal space and the surface of the

thorax, and the intercostal nerves, are to be preserved. The surface

of the triangularis sterni will be apparent when the loose tissue and fat

are removed.
The TRIANGULARIS STERNI (fig. 72, A) is a thin muscle beneath the

costal cartilages. It arises internally from the side of the xiphoid carti-

lage, from the side of the sternum as high as the third costal cartilage,

and usually from the inner ends of the lower three true costal cartilages.

Its fibres are directed outwards, the upper being most oblique, and are

inserted by fleshy fasciculi into the true ribs except the last two and the

first, at the junction of the bone and cartilage, and into an aponeurosis in

the intercostal spaces.
The muscle is covered by the ribs and the internal intercostals, and by

the internal mammary vessels and the intercostal nerves. It lies on the

pleura. Its lower fibres touch those of the transversalis abdominis.

' On the left side the vessels and the muscle will have been destroyed by the

injection of the body.
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Fig. 72.

Action. The muscle assists in depressing the anterior ends of the ribs ;

and by diminishing the size of the thorax, it becomes an expiratory
muscle.

The internal mammary artery is a branch of the subclavian (p. 77),
and enters the thorax beneath the cartilage of the first rib. It is con-

tinued through the thorax, lying beneath the costal cartilages and
about half an inch from the sternum, as far as the interval between the

sixth and seventh ribs; there it gives externally a large muscular branch

(musculo-phrenic), and passing beneath the seventh rib, enters the sheath

of the rectus muscle in the wall

of the abdomen. In the chest

the artery lies on the pleura
and the triangularis sterni, and
is crossed by the intercostal

nerves. It is accompanied by
two veins, and by a chain of

lymphatic glands. The follow-

ing branches take origin in the

thorax :

a. A small branch (comes
nervi phrenici) arises as soon

as the artery enters the chest,

and descends to the diaphragm
along the phrenic nerve.

b. A few small mediastinal

branches are disti'ibuted to the

remains of the thymus gland,
the pericardium, and the tri-

angularis sterni muscle.

c. Two anterior intercostal

branches turn outwards in each space, one being placed on the border of

each costal cartilage, and terminate by anastomosing with the aortic inter-

costal arteries.

d. Perforating branches, one or two opposite each space, pierce the in-

ternal intercostal and pectoral muscles, and are distributed on the surface

of the thorax with the anterior cutaneous nerves : the lower branches sup-

ply the mamma in the female.

e. The musculo-phrenic branch courses outwards beneath the cartilages
of the seventh and eighth ribs, and enters the wall of the abdomen by
perforating the diaphragm : it supplies anterior branches to the lower

intercostal spaces. Its termination will appear in the dissection of the

abdomen.
Two veins accompany the artery; these join into one trunk, which

opens into the innominate vein.

The intercostal nerves, seen now in the anterior part of their extent,
are the anterior primary branches of the dorsal nerves, and supply the

wall of the thorax. Placed at first between the layers of the intercostal

muscles, each gives off the lateral cutaneous nerve of the thorax, about

midway between the spine and the sternum. Diminished in size by the.

emission of that offset, the trunk is continued onwards, at first in, and
afterwards beneath the internal intercostal muscle as far as the side of the

sternum, where it ends as the anterior cutaneous nerve of the thorax.

Branches supply the intercostal muscles, and the triangularis sterni.

VIEW FROM BEHIND OF THE ATTACHMENTS OF THE
TRIANGULARIS STERNI MUSCLE, A.
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The aortic intercostal arteries lie with the nerves between the strata of

intercostal muscles, and nearer the upper than the lower rib bounding the

intercostal space. About the mid point of the space (from before back)
the artery bifurcates: one branch follows the line of the upper rib, and
the other descends to the lower rib ;

both anastomose anteriorly with the

intercostal offsets of the internal mammary artery.
A small cutaneous offset is distributed with the lateral cutaneous

nerve of the thorax; and other branches are furnished to the thoracic

wall.

Directions. The dissector of the upper limb waits now the appointed
time for the examination of the thorax. But as soon as the body is turned

he is to take his share in the dissection of the Back, and to proceed with
the parts marked for him in Chapter V.

After the Back is finished the limb is to be detached from the trunk by
sawing the clavicle about the middle, and cutting through the soft parts
connected with the scapula.

SECTION II.

SCAPULAR MUSCLES, VESSELS, NERVES, AND LIGAMENTS.

Position. After the limb has been separated from the trunk it is to be

placed with the subscapularis uppermost.
Dissection. The different muscles that have been traced to the scapula

in the dissection of the front of the thorax and the Back, are now to be

cleaned, and to be followed to their insertion into the bone. A small

part of each, about an inch in length, should be left for the purpose of

ascertaining the osseous attachment.

Between the larger rhomboid muscle and the serratus magnus at the

base of the scapula, run the posterior scapular artery and vein, whose
ramifications are to be traced.

To the borders and the angles of the scapula the following muscles are

connected:

From the upper margin of the scapula arises one muscle, the omo-hyoid
(fig. 73, E). At its origin that muscle is about half an inch wide; it is

attached to the edge of the bone behind the notch, and sometimes to the

ligament which converts the notch into a foramen.

The lower margin, or costa, gives origin to the long head of the triceps

(fig. 79, A), and to some fibres of the teres major; but these attachments

will be ascertained in the progress of the dissection.

The base of the bone has many muscles inserted into it (fig. 74). Be-
tween the superior angle and the spine is the levator anguli scapulae, H.

Opposite the spine the rhomboideus minor, J, is fixed. And between the

spine and the inferior angle the rhomboideus major, K, is attached: the

upper fibres of this muscle end often in an aponeurotic arch, and are con-

nected indirectly to the bone by means of an expansion from it. Internal

to those muscles, and inserted into all the base of the scapula, is the ser-

ratus magnus muscle (fig. 73, D).
On the inner surface of the upper and lower angles of the scapula the
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fibres of the serratus magnus are collected. On the outer surface of the

inferior angle lies the teres major (tig. 79, G) which will be subsequently
seen.

The insertion of the small pectoral muscle into the fore part of the

upper surface of the coracoid process may be ascertained at this stage of

the dissection (fig. 73, F).

v
A. Subscapnlaris. t*. *(
B. Teres major. ,

c. Latissimus dorsi. ^ ^

D. Serratus magnus.
"

E. Omo-hyoideus. ^
F. Pectoralis minor. ^
G. Biceps. .

H. Covaco-braehialis. ^
a. Supra-scapular artery.

1. Supra-scapular nerve passing through
the notch.

VIEW OF THE SrBSCAPUi.ARis AND THE stTRKOHNDiN'o McscLES. The other muscles fixed into

the base of the scapula as shown in fig. 74.

Dissection. By the separation of the seivatus from the subscapularis a

thin fascia comes into view, which belongs to the last muscle, and is fixed

to the bone around its margins ; after it has been observed, it may be re-

moved.
The subscapularis muscle is to be followed forwards to its insertion into

the humerus. Next, the axillary vessels and nerves, and the offsets of

these to the muscles, should be well cleaned.

The SUBSCAPULARIS MUSCLE (fig. 73, A) occupies the under surface

of the scapula, and is concealed by that bone when the limb is in its

natural position. The muscle arises from the concave surface on the

ventral aspect of the scapula, except at the angles, and this attachment

reaches forwards nearly to the neck ;
it is united also to the ridges of the

bone by tendinous processes. Externally it is inserted by a tendon into

the small tuberosity of the humerus, and by fleshy fibres into the neck for

nearly an inch below that process.

By one surface the muscle bounds the axilla, and is in contact with the

axillary vessels and nerves and the serratus magnus. By the other, it

rests against the scapula and the shoulder joint ; and between its tendon
and the root of the coracoid process is a bursa, which communicates gene-

rally with the synovial membrane of the joint. The lower border projects
much beyond the bone ;

it is contiguous to the teres major, the latissimus

16
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dorsi, and the long head of the triceps : along this border is the subscapular

artery, which gives backwards its dorsal branch.

Action. It rotates in the hanging limb ; and when the humerus is raised

it depresses the bone.

It' the humerus is fixed the subscapularis supports the shoulder joint with

the other scapular muscles.

Dissection. The subscapular muscle is to be separated from the scapula,
but a thin layer of tibres, in which the vessels lie, is to be left on the bone :

as it is raised its tendinous processes of origin, the connection between its

tendon and the capsule of the shoulder joint, and the bursa, are to be ob-

served. A small arterial anastomosis on the ventral surface of the bone

is to be dissected out of the fleshy fibres.

The infrascapular artery ramifies on the ventral surface of the scapula,
and is an offset of the dorsal branch of the scapular vessel (p. 335) : en-

tering beneath the subscapularis muscle, it forms an anastomosis with small

twigs of the supra and posterior scapular branches.

Position. The examination of the muscles on the opposite surface of the

scapula may be next undertaken. For this purpose the scapula is to be

turned over ; and a block, which is deep enough to make the shoulder

prominent, is to be placed between that bone and the arm.

Dissection. The skin is to be removed from the prominence of the

shoulder, by beginning at the anterior border of the deltoid muscle. After

its removal some small cutaneous nerves are to be found in the fat: the

upper of these extend over the acromion ; and another comes to the sur-

lace about half way down the posterior border of the deltoid muscle.

Superficial nerves. Branches of nerves, super- acromial, descend to the

surface of the shoulder from the cervical plexus (p. 66). A cutaneous

branch of the circumflex nerve (fig. 74,
2

) turns forwards with a small

companion artery from beneath the posterior border of the deltoid, and

supplies the integuments covering the lower two-thirds of the muscle.

Dissection. The fat and fascia are now to be taken from the fleshy del-

toid, its fibres being made tense at the same time. Beginning at the

anterior edge of the muscle, the dissector is to carry the knife upwards and

downwards along the fibres, in order that its coarse muscular fasciculi may
be! more easily cleaned. As the posterior edge is approached, the cuta-

neous nerve and artery escaping from beneath it, are to be dissected out.

At the same time the fascia may be removed from the back of the

scapula, so as to denude the muscles there.

The DELTOID MUSCLE is triangular in form (fig. 74,
F
), with the base afr

the scapula and clavicle, and the apex at the humerus. It arises from

nearly all the lower edge of the spine of the scapula, from the anterior

edge of the acromion, and from the outer half or third of the clavicle. Its

fibres converge to a tendon, which is inserted into a triangular impression,
two or three inches long and about one inch wide at the base, above the

middle of the outer surface of the humerus.
The anterior border is contiguous to the pectoralis major muscle and the

cephalic vein ; and the posterior rests on the infraspinatus and triceps

muscles. The origin of the muscle corresponds with the attachment of

the trapezius to the bones of the shoulder ; the insertion is united with

the tendon of the pectoralis major, and a fasciculus of the brachialis

anticus is attached on each side of it.

Action The whole muscle raises the humerus, and abducts it from
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the trunk. The limb being raised, the anterior fibres will carry it for-

wards, and the posterior fibres will move it backwards.
When the humerus is fixed as in climbing, the muscle assists in sup-

porting the weight of the body, and strengthening the shoulder-joint.
Dissection (fig. 74). The deltoid is to be divided near its origin, and

is to be thrown down as much as the circumflex vessels and nerve beneath
will permit. As the muscle is raised a large thick bursa between it and
the head of the humerus comes into sight. The loose tissue and fat are

to be taken away from the circumflex vessels and nerve ; and the size of

the bursa having been looked to, the remains are to be removed. The
insertion of the muscle should be examined.
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VlKW OF THE MUSCLKS OF THE DORSUM OF THE SCAPULA, AND OF THE ClRCPMFI.EX VESSELS

AND XERVE. (Illustrations of Dissections.)

M'iscles: Arteries:

A. Supra-spinatus. a. Posterior circumflex artery.

B. Infra-spiuatus. b. Branch to teres minor.

c. Teres minor. c. Dorsal scapular branch of sub-

D. Teres major. scapular.

E. Latissitnus dorsi. Nerves :

F. Deltoid. 1. Posterior circumflex.

o. Triceps (long head). 2. Its cutaneous offset to the arm.

H. Levator anguli scapulas. 3. Branch to the teres minor muscle.

J. Rhomboideus minor.

K. Khomboideus major.

Parts covered by deltoid. The deltoid conceals the head and upper
end of the humerus, and those parts of the dorsal scapular muscles which
are fixed to the great tuberosity. A large bursa, sometimes divided into

sacs, intervenes between the head of the humerus and the under surface

of the deltoid muscle and the acromion process. Below the head of the
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bone are the circumflex vessels and nerve, and the upper part of the

biceps muscle. In front of the humerus is the coracoid process with its

muscles.

Dissection. By following back the posterior circumflex vessels and
nerve through a space between the humerus and the long head of the tri-

ceps, G, their connection with the axillary trunks will be arrived at. In

clearing the fat from the space a branch of the nerve to the teres minor
muscle is to be sought close to the border of the scapula, where it is sur-

rounded by dense fibrous tissue.

Arching outwards in front of the neck of the humerus, is the small

anterior circumflex artery: this is to be cleaned.

The circumflex arteries arise near the termination of the axillary trunk

(p. 335) ; they are two in number, and are named anterior and posterior
i'rom their position to the neck of the humerus.
The anterior branch is a small artery, which courses beneath the

coraco-brachialis and biceps muscles, and ascends in the bicipital groove
to the articulation and the head of the humerus : it anastomoses with

small offsets of the posterior circumflex.

The posterior circumflex artery (fig. 74, a), larger in size, winds back-

wards through a space between the humerus and the long head of the

triceps, and is distributed chiefly to the deltoid muscle, in which it anasto-

moses with the acromial thoracic and upper profunda arteries.

Branches are given from it to the head of the humerus and the shoulder

joint, and to anastomose with the anterior circumflex artery. It supplies
branches likewise to the teres minor, the long head of the triceps, and the

integuments.
The circumflex nerve (fig. 74,

J

) leaves the arm-pit with the posterior
circumflex artery (p. 335), and bends round the neck of the humerus,
beneath the deltoid muscle in which it ends. Many and large branches

enter the deltoid, and terminate in it ; one or two filaments pierce the

fibres and become cutaneous.

Branches. In the axilla it gives an articular filament to the under part
of the shoulder-joint. Behind the humerus it furnishes an offset to the

teres minor
(

3

), which has a reddish gangliform swelling on it. And at

the edge of the deltoid it gives origin to the cutaneous nerve (
2

) before

noticed.

The IXFRASPINATTJS MUSCLE (fig. 74, B) occupies the infraspinal part
of the scapula, and extends to the head of the humerus. The muscle
arises from the infraspinal fossa, except at three spots, viz., the neck, and
the lower angle and inferior border where the teres muscles are attached ;

it arises also from the lower side of the spinous process, and from the special
fascia covering the surface. Its fibres converge to a tendon, which is in-

serted into the middle impression on the great tuberosity of the humerus,
and joins the tendons of the supraspinatus and teres minpr.
A part of the muscle is subcutaneous, and the fibres arising from the

spine of the scapula overlay the tendon : the upper portion is concealed

by the deltoid ; and the lower end, by the latissimus dorsi. The lower
border is parallel to the teres minor, with which it is sometimes united.

The muscle lies on the scapula and the humero-scapular articulation, but

between it and the joint is a small bursa.

Action. With the humerus hanging it acts as a rotator outwards ; and
when the bone is raised it will move the same backwards in concert with

the hinder part of the deltoid.
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The TERES .MINOR (fig. 74, c) is a narrow fleshy slip, which is often

united inseparably with the preceding muscle, along whose lower border
it lies. It arises on the dorsum of the scapula from a special surface along
the upper two-thirds of the interior costa of the bone, and from the invest-

ing fascia ; and it is inserted by a tendon into the lowest of the three marks
on the great tuberosity of the humerus, as well as by fleshy fibres into the

humerus below that spot about an inch together.
This muscle is partly covered by the deltoid ; it rests on the long head

of the triceps and the shoulder joint. Underneath it the dorsal branch of

the subscapular artery turns.

Action. The arm hanging the muscle rotates it out and moves it back ;

the arm being raised the teres depresses the humerus.

In climbing it supports the joint like the preceding scapular muscles.

The TERES MAJOR muscle (fig. 74, i>) is extended from the inferior

angle of the scapula to the humerus. Its origin is from the rough surface

on the dorsum of the bone at the inferior angle ; from the inferior costa

as far forwards as an inch from the long head of the triceps ; and from
the fascia covering the teres minor. The fibres end in a tendon which is

inserted partly into, and partly behind the inner edge of the bicipital groove
of the humerus.

This muscle assists in forming the posterior fold of the axilla; and is

situate beneath the axillary vessels and nerves near the humerus (fig. 70).
At its origin it is covered by the latissimus dorsi. The upper border is

contiguous to the subscapularis muscle, and the lower is received into a
hollow formed by the fibres of the latissimus dorsi At the humerus the

tendon of the muscle is one inch and a half to two inches wide, and is

placed behind that of the latissimus : the two are separated above by a

bursa ; but they are united below, and an expansion is sent from them to

the fascia of the arm. A second bursa lies between the tendon and the bone.

Action. If the limb hangs it is carried back behind the trunk and is

rotated inwards by the muscle. The humerus being raised, the muscle

depresses and adducts it.

With the limb fixed by the hand the teres will cause the lower angle of

the scapula to move forwards.

Below the scapula (inferior costa), where the teres muscles separate
from one another, is a triangular interval, which is bounded in front by
the shaft of the humerus, and above and below by the teres muscles. This

space is divided into two by the long head of the triceps. Through the

anterior part, which is of a quadrilateral shape, the posterior circumflex

vessels and the circumflex nerve pass : and opposite the posterior trian-

gular space, the dorsal branch (c) of the subscapular artery bends back-

wards.

Dissection (fig. 75). In order that the acromion process may be sawn

through to expose the supraspinatus muscle, the ligaments of the scapula
and clavicle, which would be injured by such a proceeding, should next be

dissected.

A ligament (coraco-clavicular) ascends from the coracoid process to the

under part of the clavicle : on removing the areolar tissue it will be seen

to consist of two parts, anterior and posterior, differing in size, and in the

direction of the fibres.

A capsular ligament, connecting the outer end of the clavicle with the

acromion, will be recognized by taking away the fibres of the trapezius
iind deltoid muscles.
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Another strong band (coraco-acromial) passing transversely between

the acromion and the coracoid process ; and a small fasciculus (posterior

proper ligament), placed over the notch in the superior costa, are then to

be defined.

LIGAMENTS OF THE CLAVICLE AND SCAPULA (fig. 75). The clavicle

is connected to the scapula by a distinct joint with the acromion, and by
a strong ligament (coraco-clavicular) between it and the coracoid process.
The coraco-clavicular ligament consists of two parts, each having a

different direction and designation.
The posterior piece (

J

), called conoid from its shape, is fixed by its apex
to the posterior and inner part of the coracoid process ; and by its base to

the tubercle and the contiguous part of the under surface of the clavicle,

at the junction of the outer with the middle third of the bone.

The anterior part (

2

), trapezoid ligament, is larger than the conoid

piece : it is connected interiorly to the inner border of the carocoid pro-
cess along the hinder half; and superiorly to the line on the under surface

of the clavicle which extends outwards from the tubercle before mentioned.

The two pieces of the ligament are in apposition posteriorly, but are sepa-
rated by an interval in front. .

Use. Both pieces of the ligament support the scapula in a state of rest :

they serve also to restrain the rotatory movements of that bone ; thus

Fig. 75.

eg

o

^^fMWy 1. Conoid llgameut.

2. Trapezoid ligament.

3. Anterior ligament of Ihe scapula.

4. Posterior scapular ligament.
5. Capsule of the shoulder joint.

6. Tendon of the long head of the bi-

ceps entering the joint.

7. Tendon of the subscapular muscle.

S. Coraco humeral ligament.

LIGAMENTS OF THE CLAVICLE AND SCAPULA', AND OF THE SHOULDER JOINT

(altered from Bourgery and Jacob).

when the acromion is rotated down, the motion is checke'd by the trapezoid
band ; and when upwards, by the conoid piece.

Acromio-clavicular articulation. The articular surfaces of the clavicle

and acromion process of the scapula are retained in contact by a capsule
formed of strong fibres. Some of the fibres are thicker above and below,
and are considered to constitute a superior and an inferior ligament.
An interqrticular jtbro-cartilage generally exists at the upper part of

the joint ; but sometimes it forms a complete interarticular septum. If

the n'bro-cartSlage is perfect, there are two synoviol membranes present in

the joint ;
if it is imperfect, there is only one. The joint should be opened

to see the cartilage and the synovial membrane.
Movements. In this articulation there are limited fore and back and up

and down movements of the scapula.
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Besides, there is a gliding movement of the acromion on the clavicle

in rotation of the scapula. For instance, when the acromion is depressed,
its articular surface moves from above down at the fore part of the joint,
and from below up at the back. When the acromion is elevated the sur-

face moves in exactly the opposite way.
SCAPULAR LIGAMENTS. The special ligaments of the scapula are two

in number, anterior and posterior, and extend from one part of the bone
to another.

The posterior ligament (
4
)

is a narrow fasciculus of fibres stretching
across the notch in the upper costa of the scapula. By one end it is at-

tached to the base of the coracoid process, and by the other to the costa

behind the notch. It converts the notch into a foramen, through which
the suprascapular nerve passes.
The anterior or coraco-acromial ligament (

s
) is triangular in form, and

extends transversely between the acromion and the coracoid process. Ex-

ternally it is inserted by its point or apex into the tip of the acromion ;

and internally, where it is much wider, it is attached to all the outer

border of the coracoid process, reaching backwards to the capsule of the

shoulder joint. The ligament consists usually of two thickened bands,
anterior and posterior, with a thin intervening part. It forms part of an

arch above the shoulder joint, which stops the ascent of the head of the

humerus.

Dissection. To lay bare the supraspinatus muscle, the acromion pro-
cess is to be sawn through, and to be turned aside with the outer end of

the clavicle : but in the repetition of the dissection of the upper limb, the

bone may be left uncut for the purpose of seeing the use of the coraco-

acromial arch. A strong fascia covers the surface of the muscle ; this is

to be taken away after it has been observed.

The SUPRASPINATUS MUSCLE (fig. 74,
A
) has the same form as the

hollow of the bone it fills. It arises from the surface of the supra-spinal
fossa of the scapula, except from the cervical part ; from the upper side of

the "spine of the bone ; and from the fascia covering the surface. Its fibres

end in a tendon, which crosses over the shoulder joint, and is inserted into

the upper impression of the great tuberosity of the humerus.
The mu.scle is concealed by the trapezius and the acromion process ;

and it rests upon the scapula, the shoulder joint, and the suprascapular ves-

sels and nerve. Its tendon joins that of the infraspinatus at the attach-

ment to the humerus.

Action. It comes into use with the deltoid in raising the limb, and

supporting the joint.

Dissection (fig. 78). The vessels and nerves on the dorsum of the

scapula can be traced by detaching from behind forwards the supra and

infraspinatus muscles, so as to leave a thin layer of the fleshy fibres with

the ramifying bloodvessels on the surface of the bone. In the supraspinal
fossa are the suprascapular vessels and nerve, which are to be followed

beneath the acromion to the infraspinal fossa ; and entering the infra-

spinal fossa, beneath the teres minor muscle, is the dorsal branch of the

subscapular artery. The anastomosis between those vessels should be pur-
sued in the fleshy fibres and cleaned.

The suprascapular artery (a) is derived from the subclavian trunk,
and "is one of the branches of the thyroid axis (p. 78). After a short

course in the neck it passes over the ligament at the superior costa, and

crossing beneath the supraspinatus muscle, ends in the infraspinal fossa,
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where it gives offsets to the infraspinatus muscle anil the scapula, and
anastomoses with the dorsal branch of the subscapular, and the posterior

scapular artery of the suhclavian.

Beneath the supraspinatus it furnishes a supraspinal branch for the

supply of the muscle, the bone, and the shoulder-joint.
The companion vein of the suprascapular artery joins the external jugu-

lar vein.

The suprascapular nerve (*) is a branch of the brachial plexus (p. 80).
When it reaches the costa of the scapula, it enters the supraspinal fossa

beneath the posterior special ligament. In the fossa it supplies two
branches to the supraspinatus ; and is continued beneath a fibrous band to

the infraspinatus muscle, in which it ends.

The nerve gives some articular filaments to the shoulder-joint, and other

offsets to the scapula.
The posterior scapular artery runs along the base of the scapula beneath

the rhomboid muscles, furnishing offsets to them and the surfaces of the

bone. It is more fully noticed with the dissection of the Back.
The dorsal branch of the subscapular artery (6) (p. 33o) turns below

the inferior costa of the scapula, opposite the posterior of the two spaces
between the teres muscles. Entering the infraspinal fossa beneath the

teres minor, it supplies that muscle and the infraspinatus, and communi-
cates with the suprascapular artery. This vessel sends a branch along
the dorsum of the scapula between the teres muscles, towards the inferior

angle of the bone.

SECTION III.

THE FRONT OF THE ARM.

Position. For the dissection of the superficial vessels and nerves on

the front of the arm, the limb should lie flat on the table, with the front

uppermost.
Dissection. The skin is to be raised from the fore and hinder parts of

the arm and elbow-joint. To reflect it, make one incision along the centre

of the limb as far as two inches below the elbow
; arid at the termination,

a second cut half round the forearm. Strip now the skin from the limb,

as low as the transverse incision, so that the fat which contains the cuta-

neous vessels and nerves may be denuded. Between the skin and the

prominence of the olecranon a bursa may be seen.

The cutaneous veins (fig. 76) may be sought first in the fat : they are

very numerous below the bend of the elbow, as they issue from beneath

the integument. One in the centre of the forearm is the median vein,

which bifurcates rather below the elbow. External to this is a small vein

(radial) ; and internal to it are the anterior and posterior ulnar veins,

coming from the front and back of the forearm. At the elbow these veins

are united into two ; one (basilic) is to be followed along the inner side,

and the other (cephalic) along the outer side of the arm.

The cutaneous nerves may be next traced out. Where they perforate
the deep fascia they lie beneath the fat : and this layer must be scraped
througrh to find them.
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On the outer side of the arm, about its middle, two external cutaneous

branches of the musculo-spiral are to be sought. In the outer bicipital

groove, in front of the elbow or rather below it, the cutaneous part of the

musculo-cutaneous nerve will be recognized.
On the inner part of the limb the nerves to the surface are more nume-

rous. Taking the basilic vein as a guide, the internal, cutaneous nerve of

the forearm will be found by its side, about the middle of the arm ; and
rather external to this nerve is a small cutaneous offset from it, which

pierces the fascia higher up. Scrape through the fat behind the internal

cutaneous, in the lower third of the arm, for the small nerve of Wrisberg;
and in the upper third, seek the small nerves which have been already
met with in the dissection of the axilla, viz., the intercosto-humeral, and
the internal cutaneous of the musculo-spiral.

Superficial fascia. The subcutaneous fatty layer forms a continuous

investment for the limb, but it is thicker in front of the elbow than in the

other parts of the arm. In that spot it incloses the superficial vessels and
the lymphatics.
CUTANEOUS VEINS. The position and the connections- of the superficial

veins in front of the elbow are to be attentively noted by the dissector,

because the operation of venesection is practised in one of them.

The median vein of the forearm (fig. 76,
2
), divides into two branches,

internal and external, rather below the bend of the elbow ; at its point of

division it is joined by an offset from a deep vein. The internal branch

(median basilic) crosses to the inner border of the biceps, and unites with

the ulnar veins (
3
) to form the basilic vein of the inner side of the arm.

The external branch (median cephalic) is usually longer than the other,
and by its junction with the radial vein (

7

) gives rise to the cephalic vein

of the arm.

The connections of the two veins into which the median bifurcates, are

described below :

The median cephalic vein (fig. 7G) is directed obliquely, and lies over

the hollow between the biceps and the outer mass of muscles of the fore-

arm. Beneath it is the trunk of the musculo-cutaneous nerve ; and over

it some small offsets from the nerve are directed. This vein is altogether
removed from the brachial artery, and is generally smaller than the me-
dian basilic vein. If opened with a lancet, it does not generally yield
much blood, in consequence of its position in a hollow between muscles

rendering compression of it very uncertain and difficult.

The median basilic vein (fig. 76, ')
is more horizontal in direction than

the preceding, and crosses the brachial artery. It is larger thaji the cor-

responding vein of the outer side of the arm, and is firmly supported by
the underlying fascia the aponeurosis of the arm, strengthened by fibres

from the biceps tendon, intervening between it and the brachial vessels.

Branches of the internal cutaneous nerve lie beneath it, and some twigs
of the same nerve are placed over it.

The median basilic is the vein on which the operation of blood-letting
is commonly performed. It is selected in consequence of its usually larger

size, and more superficial position, and of the ease with which it may be

compressed ; but from its close proximity to the brachial vessels, the spot
to be opened should not be immediately over the trunk of the artery.
The basilic vein (fig. 76,

5
), commencing as before said, ascends near

the inner border of the biceps muscle to the middle of the arm, where it
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passes beneath the deep fascia, and is continuous with the axillary vein.

In this course it lies to the inner side of the brachial artery.
The cephalic vein (fig. 76,

2

) is derived chiefly from the external branch
of the median, for the radial vein is oftentimes very small : it is continued

to the shoulder along the outer side of the biceps, and sinks between the

deltoid and pectoral muscles, near the clavicle, to open into the axillary
vein.

Fig. 76.

1. Median basilic vein.

2. Median vein of the forearm bifurcating.

3. Anterior ulnar veius.

4. Cephalic vein formed by radial from behind and the median

cephalic in front. The musculo-cutaneous nerve is by the side

of it.

j. Basilic vein, with large internal cutaneous nerve by its side.

6. Bi-achial artery, with its companion veins (one cut).

7. Radial vein.

CUTANEOUS VEINS AND NERVES AT THE BEND OF THE ELBOW. (Quain's
"
Arteries.")

The superficial lymphatics of the arm lie for the most part along the

basilic vein, and enter into the glands of the axilla. A few lymphatics

accompany the cephalic vein, and end as the others in the axillary glands.
One or more superficial lymphatic glands are commonly found near the

inner condyle of the humerus.

CUTANEOUS NERVES. The superficial nerves of the arm appear on the

inner and outer sides, and spread so as to cover the surface of the limb.

With one exception (intercosto-humeral) all are derived from the brachial

plexus, either as distinct branches, or as offsets of other nerves. On the

outer side of the limb are branches of the musculo-spiral and musculo-

cutaneous nerves. On the inner side are two internal cutaneous nerves,

large and small (from the plexus), a third internal cutaneous from the

musculo-spiral, and the intercosto-humeral nerve.

EXTERNAL CUTANEOUS NERVES. The external cutaneous branches of
the musculo-spiral nerve are two in number, and appear at the outer side

of the limb about the middle. The upper small one turns forwards with

the cephalic vein, and reaches the front of the elbow, supplying the ante-

rior part of the arm. The lower and larger pierces the fascia somewliat

farther down, and after supplying some cutaneous filaments, is continued

to the forearm.

The cutaneous part of the musculo-cutaneous nerve pierces the fascia

in front of the elbow ; it lies beneath the median cephalic vein, and divides

into branches for the forearm.

INTERNAL CUTANEOUS NERVES. The larger internal cutaneous nerve

perforates the fascia in two parts, or as one trunk that divides almost
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directly into two : Its external branch passes beneath the median basilic

vein to the front of the forearm ; and the internal winds over the inner

condyle of the humerus to the back of the forearm.

A cutaneous offset of the nerve pierces the fascia near the axilla, and
reaches as far, or nearly as far as the elbow : it supplies the integuments
over the inner part of the biceps muscle.

The small internal cutaneous nerve (Wrisberg) appears below the pre-

ceding, and extends to the interval between the olecranon and the inner

condyle of the humerus, where it ends in filaments over the back of the

olecranon. The nerve give offsets to the lower third of the arm on the

inner and posterior surfaces, and joins above the elbow the inner branch

of the larger internal cutaneous nerve.

The internal cutaneous branch of the musculo-spiral nerve becoming
subcutaneous in the upper third, winds to the back of the arm, and reaches

nearly as far as the olecranon.

The intercosto-humeral branch of the second intercostal nerve (p. 22G),

perforates the fascia near the axilla, and ramifies in the inner side and

posterior surface of the arm in the upper half. But the size and distribu-

tion of the nerve will depend upon the development of the small internal

cutaneous and the offsets of the musculo-spiral.
The aponeurosis of the arm is a white shining membrane which sur-

rounds the limb, and sends inwards processes between the muscle. Over
the biceps muscle it is thinner than elsewhere. At certain points it re-

ceives accessory fibres from the subjacent tendons : thus in front of the

elbow an offset from the tendon of the biceps joins it ; and near the axilla

the tendons of the pectoralis major, latissimus dorsi, and teres, send pro-

longations to it.

At the upper part of the limb the fascia is continuous with that of the

axilla, and is prolonged over the deltoid and pectoral muscles to the scapula
and the clavicle. Inferiorly it is continued to the forearm, and is con-

nected to the prominences of bone around the elbow joint, especially to the

condyloid ridges of the humerus so as to give rise to the intermuscular

septa of the arm.

Directions. As the back of the arm will not be dissected now, the skin

may be replaced on it until the front has been examined. And to keep
in place the vessels and nerves at the upper part of the limb, these should

be tied together with string in their natural position to one another, and
fastened to the coracoid process.

Position. The limb is still to lie on the back, but the scapula is to be

raised by means of a small block ; and the bladebone is to be fixed in

such a position as to render tense the muscles. The inner surface of the

arm is to be placed towards the dissector.

Dissection. The aponeurosis is to be reflected from the front of the

arm by an incision along the centre, like that through the integuments ;

and it is to be removed on the outer side as far as the outer condyloid

ridge of the humerus, but on the inner side rather farther back than the

corresponding line, so as to lay bare part of the triceps muscle. In rais-

ing the fascia the knife must be carried in the direction of the fibres of

the biceps muscle ; and to prevent the displacement of the brachial artery
and its nerves, fasten them here and there with stitches.

In front of the elbow is a hollow containing the brachial vessels: the

artery should be followed into it, to show its ending in the radial and
ulnar trunks.
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MUSCLES ox THE FRONT OF THE ARM. There are only three muscles

on the tore part of the arm. The one along the centre of the limb is the

biceps ; and that along its inner side, reaching about half way down, is

the coraco-brachialis. The brachialis anticus lies beneath the biceps.
Some muscles .of the forearm are connected to the inner and outer condyles
of the humerus, and to the line above the outer condyle.
The BICEPS MUSCLE (fig. 78,

B
) forms the prominence observable on

the front of the arm. It is wider at the middle than at either end; and
the upper part consists of two tendinous pieces of different lengths, which
are attached to the scapula. The short head arises from the apex of the

coracoid process in common with the coraco-brachialis muscle (fig. 73) ;

and the long head is attached to the upper part of the glenoid cavity of

the scapula, within the capsule of the shoulder joint (fig. 89). Muscular
fibres spring from each tendinous head, and blend about the middle of the

arm in a fleshy belly, which is somewhat flattened from before back. In-

feriorly the biceps ends in a tendon, and is inserted into the tubercle of

the radius.

The muscle is superficial except at the extremities. At the upper part
it is concealed by the pectoralis major and deltoid muscles; and at the

lower end the tendon dips into the hollow in front of the elbow, having

previously given an offset to the fascia of the arm. Beneath the biceps
are the brachialis anticus muscle, the musculo-cutaneous nerve, and the

upper part of the humerus. Its inner border is the guide to the brachial

artery below the middle of the humerus, but above that spot the coraco-

brachialis muscle intervenes between them. The connection of the long
head of the biceps with the shoulder joint, and the insertion of the muscle

into the radius, will be afterwards learnt.

Action. It bends the elbow-joint, and acts powerfully in supinating
the radius. When the body is hanging by the hands it will apply the

scapula firmly to the humerus, and will assist in raising the trunk.

With the arm hanging and the radius fixed, the long head will assist

the abductors in removing the limb from the thorax ; and after the limb

is abducted, the short head will aid in restoring it to the pendent position.
The CORACO-BRACHIALIS (fig. 73,

H
)

is roundish in form, and is named
from its attachments. Its origin is fleshy from the tip of the coracoid

process, and from the tendinous short head of the biceps. Its fibres be-

come tendinous, and are inserted, below the level of the deltoid muscle,
into the ridge on the inner side of the humerus: from the insertion an

aponeurotic slip is continued upwards to the head of the humerus, and is

joined by fleshy fibres.

Part of the muscle is beneath the pectoralis major (fig. 78), and forms

a prominence in the axilla; but the rest is superficial, except at the inser-

tion where it is covered by the brachial vessels and the median nerve.

The coraco-brachialis conceals the subscapular muscle, the anterior cir-

cumflex artery, and the tendons of the latissimus and teres. Along the

inner border are the large artery and nerves of the limb. Perforating it

is the musculo-cutaneous nerve.

Action. The hanging limb is adducted to the thorax by this muscle;
and the action is greater in proportion as the humerus is removed from

the trunk.

The burnerus being fixed, the muscle will bring down the scapula, and

assist in keeping the articular surfaces of the shoulder joint in apposition.
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The BRACITIAL ARTERY (fig. 77,
4
) is a continuation of the axillary

trunk, and supplies vessels to the upper limb. It begins at the lower
border of the teres major muscle, and terminates rather below the bend of

the elbow, or "opposite the neck of the radius" (Quain), in two branches
radial and ulnar, for the forearm.

In the upper part of its course, the vessel is internal to the humerus,
but afterwards in front of that bone; and its situation is indicated by the

surface depression along the inner border of the biceps and coraco-brachi-

alis muscles.

Fig. 77.

1. Axillary artery and branches: the small f
branch above the figure is the highest

thoracic, and the larger branch close

below, the acromial thoracic.

2. Long thoracic branch.

3. Subscapular branch.

4. Brachial artery and branches.

5. Superior profunda branch.

6. Inferior profnuda branch.

7. Anastomotic branch. "

8. Biceps muscle. J&

9. Triceps muscle. 1C

The median and ulnar nerves are shown in -

the arm ; the median is close to the bra-

chial artery.

AXILLARY ASD BRACHTAL ARTERIES AND THEIR BRANCHES. (Quahi's "Arteries.")

In all its extent the brachial artery is superficial, being covered by tl.e

integuments and the deep fascia; but at the bend of the elbow it becomes

deeper, and is crossed by the prolongation from the tendon of the biceps.

Posteriorly the artery has the following muscular connections (fig. 78) :

<D
6
D

5

o

>*
-f^

'c
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Whilst it is inside the humerus it is placed over the long head of the tri-

ceps F, for two inches, but separated partly by the musculo-spiral nerve

and profunda vessels; and over the inner head, G, of the same muscle for

about an inch and a half. But when the vessel turns to the front of the

bone, it lies on the insertion of the coraco-brachialis, c, and on the brachi-

alis anticus, H. To the outer side are laid the coraco-brachialis and

biceps muscles, c, and B, the latter overlapping it.

Veins. Vena? comites lie on the sides of the artery (fig. 78, ?),
encir-

cling it with branches, and the median basilic vein crosses over it at the

elbow. The basilic vein is near, and inside the artery above, but is

superficial to the fascia in the lower half of the arm.

The nerves in relation with the artery are the following: The internal

cutaneous (
2

) is in contact with the vessel until it perforates the fascia

about the middle of the arm. The ulnar nerve
(
4

) lies to the inner side

as far as the insertion of the coraco-brachialis muscle ; and the musculo-

spiral (fig. 69, *) is behind for a distance of two inches. The median
nerve

(

l

) is close to the vessel throughout, but alters its position in this

way : as low as the insertion of the coraco-brachialis it is placed on the

outer side, but it then crosses obliquely either over or under the artery,
and becomes internal about two inches above the elbow joint.

Peculiarities in position. The brachial trunk may leave the inner border of the

biceps in the lower half of the arm, and course along the internmscular septum,
with or without the median nerve, to the inner condyle of the humerus. At this

spot the vessel is directed to its ordinary position in front of the elbow, either

through or beneath the fibres of the pronator teres, which has then a wide origin.
In this unusual course the artery lies behind a projecting bony point of the hu-
merus.

Muscular coi-eriny. In some bodies the humeral artery is covered by an addi-

tional slip of origin of the biceps, or of the brachialis anticus muscle. And some-
times a slip of the brachialis may conceal, in cases of high origin of the radial,
the remainder of the arterial trunk continuing to the forearm.

Branches spring both externally and internally from the brachial artery

(fig. 77). Those on the outer side, muscular, supply the coraco-brachi-

alis, biceps, and brachialis anticus ; those on the inner side are named

superior and inferior profunda, nutritious, and anastomotic.

The superior profunda branch (
5
)

is larger than the others, and leaves

the artery near the lower border of the teres major; it winds backwards
with the musculo-spiral nerve to the triceps muscle, and will be dissected

with the back of the arm.
The inferior profunda branch (

6
) arises opposite the coraco-brachialis

muscle, and. Accompanies the ulnar nerve to the interval between the

olecranon and the inner condyle of the humerus. There it anastomoses

with the posterior ulnar recurrent and anastomotic branches, and sup-

plies the triceps. It arises often in common witli the superior profunda

artery.
A nutritious artery of the bone shaft begins near the preceding branch,

and enters the large aperture about the middle of the humerus; it is dis-

tributed to the osseous and the medullary substance.

The anastomotic branch
(
7

)
arises one to two inches abjave the elbow,

and courses inwards through the intermuscular septum to the hollow be-

tween the olecranon and the inner condyle of the humerus. Here the

artery inosculates with the inferior profunda and posterior ulnar recurrent

branches, and gives twigs to the triceps muscle: one of the offsets forms
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an arch across the back of the humerus with a branch of the superior pro-
funda.

In front of the elbow joint the anastomotic branch sends an offset to

the pronator teres muscle: this joins the anterior ulnar recurrent branch.

Vasa aberrantia. Occasionally long slender vessels connect the bra-

chial or the axillary trunk with the radial artery; the accessory vessel

very rarely ends in the ulnar artery.
The BRACHIAL VEINS (fig. 78, c?) accompany the artery, one on each

side, and have branches of communication across that vessel ; they receive

contributing veins corresponding with the branches of the arteries. Su-

periorly they unite into one, which joins the axillary vein near the sub-

scapular muscle.

NERVES OF THE ARM (fig. 78). The nerves on the front of the arm
are derived from the terminal cords of the brachial plexus. Few of them
furnish offsets above the elbow, but they are continued, for the most part
without branching, to the forearm and the hand. The cutaneous branches

of some of them have been referred to (p. 250).

MtrscLKg AND DEEP VESSELS AXD NERVI-.S OF THE ARM. (Illustrations of Dissections.)

Nerves :

1. Median.

2. Internal cutaneous.

3. Nerve of Wrisberg.
4. Ulnar.

Muscles :

A. Pectoralis major.
B. Biceps.

c. Coraco-brachialis.

D and E. Latissimus and teres.

F. Long head of the triceps,

o. Inner head of triceps.

H. Brachialis auticus.

6. Muscular to the triceps.

6. Internal cutaneous from the

musculo-spiral.

The median nerve
(' )

arises from the brachial plexus by two roots, one
from the outer, and the other from the inner cord (p. 236). Its destina-

tion is to the palm of the hand; and it accompanies the brachial artery
to the forearm. Beginning on the outer side of the artery, the nerve

crosses over or under it about the middle of the arm, and is placed on the

inner side a little above the elbow. It does not give any branch in the

arm; but there may be a fasciculus connecting it with the musculo-cuta-

neous nerve. Its connections with muscles are the same as those of the

artery.
The ulnar nerve (*), derived from the inner cord of the brachial plexus,
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ends at the inner side of the hand. In the arm the nerve lies at first close

to the inner side of the axillary, and the brachial artery, as far as the

insertion of the coraco-brachialis ; then leaving the bloodvessel, it is di-

rected inwards through the inner intermuscular septum to the interval be-

tween the olecranon and the inner condyle, being surrounded by the mus-
cular fibres of the triceps. There is not any branch from the nerve till it

reaches the elbow-joint.
The internal cutaneous (

2

) is a tegumentary nerve of the forearm, to

which it is prolonged like the others. Arising from the inner cord of the

plexus, it is at first superficial to the humeral artery as far as the middle

of the arm, where it divides into two branches that perforate the investing
fascia and reach the forearm (p. 250). Near the axilla it furnishes a

small cutaneous offset to the integuments of the arm.

The small internal cutaneous nerve (
3

) (nerve of Wrisberg) arises with

the preceding. Concealed at first by the axillary vein, it is directed in-

wards beneath (but sometimes through) that vein, and joins with the inter-

costo-humeral nerve. Afterwards it lies along the inner part of the arm
as far as the middle, where it perforates the fascia to end in the integu-
ment (p. 251).
The musculo-cvtaneous nerve (nerv. perforans, Casserii), named from

supplying muscles and integuments, ends on the surface of the forearm.

It leaves the outer cord of the brachial plexus opposite the lower border

of the pectoralis minor (fig. 70) and perforates directly the coraco-brach-

ialis : it is then directed obliquely to the outer side of the limb between
the biceps and brachialis anticus muscles. Near the elbow it becomes a

cutaneous nerve of the forearm.

Branches. The nerve furnishes branches to the muscles in front of the

hurnerus, viz., to the coraco-brachialis as it passes through the fibres, and
to the biceps and brachialis anticus where it is placed between them.

Dissection. The brachialis anticus muscle will be brought into view

by cutting through the tendon of the biceps near the elbow, and turning

upwards this muscle. The fascia and areolar tissue should be taken from

the fleshy fibres ; and the lateral extent of the muscle should be well de-

fined on each side, so as to show that it reaches the intermuscular septum

largely on the inner side, but only for a short distance above on the outer

side.

Some care is required in detaching the brachialis externally from the

muscles of the forearm, to which it is closely applied. As the muscles are

separated the musculo-spiral nerve with a small artery comes into sight.

The BRACHIALIS ANTICUS (fig. 78,
H
) covers the elbow-joint, and the

lower half of the front of the humerus. It arises from the anterior sur-

face of the humerus below the insertion of the deltoid muscle ; and from

the intermuscular septa on the sides, viz., from all the inner, but from

only the upper part of the outer (about one inch and a half.) The fleshy
fibres converge to a tendon, which is inserted into the impression on the

front of the coronoid process of the ulna (p. 271).
This muscle is concealed by the biceps. On it lies the brachial artery,

with the median, musculo-cutaneous, and musculo-spiral nerves. It covers

the humerus and the articulation of the elbow. Its origin embraces by
two parts the attachment of the deltoid ; and its insertion is placed between

two fleshy pieces of the flexor profundus digitorum. The inner border

reaches the intermuscular septum in all its length ;
but the outer is sepa-

rated from the external intermuscular septum below by two muscles of
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the forearm (supinntor longus and extensor carpi radialis longior), which
extend upwards on the humerus.

Action. The brachialis brings forwards the ulna towards the humerus,
and bends the elbow-joint.

If the ulna is fixed, as in climbing with the hands above the head, the

muscle bends the elbow-joint by raising the humerus.

BACK OF THE ARM.

Position. During the examination of the back of the arm, the limb is

to be raised in a semiflexed position by means of a.block beneath the elbow.

The scapula is to be brought nearly in a line with the humerus, so as to

tighten the muscular fibres ; and it is to be fastened with Jiooks in that

position.

Fig. 79.

Muscles :

A. Long head of the triceps.

B. Outer head, with a bit of whalebone beneath it

to mark the extent of its attachment down the

humerus.

c. Inner head of the triceps.

D. Anconeus.

E. Snplnator longus.
F. Extensor carpi radialis longus.
0. Teres major.
H. Teres minor.

1. Infra-spinatus, cut across.

J. Supra-spinatus, cut through.

Arteries :

a. Supra-scapular.
b. Dorsal scapular.

c. Posterior circumflex.

Herves :

1. Supra-scapular.

2. Posterior circumflex.

DISSECTION OP THF. DORSAT, SCAPDLAR VESSELS AND XERVE, AND OF THE TRICEPS MPSCLB
OF THE ARM.

Dissection (fig. 79). On the back of the arm there is one muscle, the

triceps, with the musculo-spiral nerve and superior profunda vessels. The
skin having been reflected already, the muscle will be laid bare readily,
for it is covered only by fascia. To take away the fascia, carry an inci-

sion along the middle of the limb to a little below the elbow ; and in reflect-

ing it, the subaponeurotic loose tissue should be removed at the same time.

17
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Separate the middle from the inner and outer heads of the muscle, and
trace the musculo-spiral nerve and vessels beneath it. Define the outer

head which reaches down to the spot at which the musculo-spiral nerve

appears on the outer side.

The TRICEPS MUSCLE (fig. 79), is divided superiorly into three parts or

heads of origin, inner, outer, and middle : two .of these are attached to

the humerus, and one to the scapula.
The middle piece, or head, A, is the longest, and has a tendinous origin,

about an inch wide, from the inferior costa of the scapula close to the

glenoid cavity, where it is united with the capsule of the shoulder joint.

The outer head, B, is narrow and arises from the back of the humerus
above the spiral groove, extending from the root of the large tuberosity
to that groove. The inner head, c, fleshy and wide, arises from the

posterior surface of the humerus below the spiral groove, reaching laterally
to the intermuscular septa, and gradually tapering upwards as far as the

insertion of the teres major (Theile). From the different heads the fibres

are directed with varying degrees of inclination to a common tendon at

the lower part. Interiorly the muscle is inserted into the end of the ole-

cranon process of the ulna, and gives an expansion to the aponeurosis of

the forearm. Between the tip of the olecranon and the tendon is a small

bursa.

The triceps is superficial, except at the upper part where it is overlapped

by the deltoid muscle. It lies on the humerus, and conceals the musculo-

spiral nerve, the superior profunda vessels, and the articulation of the

elbow. On the sides the muscle is united to the intermuscular septa ; and
the lower fibres are continuous externally with the anconeus a muscle of

the forearm.

Action. All the parts of the triceps combining in their action will bring
the ulna into a line with the humerus, and extend the elbow-joint. As
the long head passes the shoulder it can depress the raised humerus, and

adduct the bone to the thorax.

The intermuscular septa are fibrous processes continuous with the in-

vesting aponeurosis of the arm, which are fixed to the ridges leading to

the condyles of the humerus : they intervene between the muscles on the

front and back of the limb, and give attachment to fleshy fibres.

The internal is the strongest, and reaches as high as the coraco-brachialis

muscle, from which it receives some tendinous fibres. The brachialis an-

ticus is attached to it in front, and the triceps behind ; and the ulnar

nerve, and the inferior profunda and anastomotic vessels pierce it.

The external septum is thinner, and ceases at the deltoid muscle. Be-

hind it is the triceps ; and in front are the brachialis anticus, and the

muscles of the forearm (supinator longus and extensor carpi radialis

longus) arising above the condyle of the humerus : it is pierced by the

musculo-spiral nerve and the accompanying vessels.

Dissection. To follow the superior profunda vessels and the musculo-

spiral nerve, the middle head of the triceps should be cut across over them,
and the fatty tissue should be removed. The trunks of the artery and

nerve are to be afterwards followed below the outer head of the triceps to

the front of the humerus.

To trace out the branches of the nerve and artery, which descend to the

olecranon and the anconeus muscle, the triceps is to be divided along the

line of union of the outer with the middle head.

The superior profunda branch of the brachial artery (p. 254) turns to
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the back of the humerus between the inner and outer heads of the triceps ;

in tliis position it supplies branches to the triceps and deltoid muscles, and
is continued onwards in the groove in the bone to the outer part of the

arm, where it divides into its terminal offsets : One of these, which is

very small, courses on the musculo-spiral nerve to the front of the elbow,

anastomosing with the recurrent radial branch : whilst others continue

along the intermuscular septum to the elbow, and join the radial and pos-
terior interosseous recurrent branches.

Branches. Most of the muscular offsets of the vessels descend to the

olecranon, supplying the triceps, and communicate with the inferior pro-
funda and anastomotic branches of the brachial artery (p. 254) ; and with

the recurrent branches of the arteries of the forearm except the anterior

ulnar. One slender offset accompanies a branch of the musculo-spiral

nerve, and ends in the anconeus muscle below the outer condyl* of the

humerus.
Two or more cutaneous offsets arise on the outside of the arm, and

accompany the superficial nerves.

The musculo-spiral nerve (fig. 70) is the largest trunk of the posterior
cord of the brachial plexus (p. 236) and is continued along the back and
outer part of the limb to the hand. In the arm the nerve winds with the

profunda artery beneath the triceps muscle. At the outer aspect of the

arm it is continued between the brachialis anticus and supinator longus
muscles to the external condyle of the humerus, in front of which it divides

into the radial and posterior interosseous nerves. The nerve gives muscu-
lar branches, and the following cutaneous offsets to the inner and outer

parts of the limb.

a. The internal cutaneous branch of the arm (fig. 78,
6
) is of small

size, and arises in the axillary space in common with the branch to the

inner head of the triceps ; it is directed across the posterior boundary of

the axilla to the inner side of the arm, where it becomes cutaneous in the

upper third, and is distributed as before said (p. 250).
b. The external cutaneous branches springing at the outer side of the

limb are two in number : they are distributed in the integuments of the

arm and forearm (p. 250).
c. The muscular branches to the triceps are numerous, and supply all

three heads. One slender offset for the inner head, arises in common with
the inner cutaneous branch, and lies close to the ulnar nerve till it enters

the muscular fibres at the lower third of the arm. Another long and
slender branch behind the humerus, appearing as if it ended in the triceps,
can be followed downwards to the anconeus muscle.

d. On the outer side of the limb the musculo-spiral nerve supplies the

brachialis anticus in part, and two muscles of the forearm, viz., supinator

longus and extensor carpi radialis longior.
Subanconeus miiscle. A thin fleshy stratum of the under part of the

triceps near the elbow has been so named. It is described as consisting
of two fasciculi, inner and outer, which are attached above the fossa for.

the olecranon, and end in the synovial sac of the joint. A corresponding
muscle is placed beneath the extensor of the knee joint.

Action. It is said to raise the synovial membrane in extension of the

joint.

Directions. As the dissection of the arm has been completed as far as

the elbow, it will be advisable to keep moist the shoulder joint until it is

examined with the other ligaments.
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SECTION IV.

THE FRONT OF THE FOREARM.

Position. The limb is to be placed with the palm of the hand upper-
most ; and the marking of the surface, and the projections of the bone, are

first to be noted.

Surface-marking. On the anterior aspect of the forearm are two lateral

depressions, corresponding with the position of the main vessels. The
external is placed over the radial artery, and inclines towards the middle
of the limb as it approaches the elbow. The internal groove is evident

only beyond the middle of the forearm, and points out the place of the

ulnar artery.
The bones (radius and ulnar) are sufficiently near the surface to be

traced in their whole length : each ends below in a point the styloid

process ;
and that of the radius is the lowest. A transverse line separates

the forearm from the hand, and the articulation of the wrist is about an
inch above it.

On each side of the palm of the hand is a lateral projection ; the exter-

nal of these (thenar) is formed by muscles of the thumb, and the internal

(hypo-thenar) by muscles of the little finger. Between the projections is

the hollow of the palm, which is pointed towards the wrist. Two trans-

verse lines are seen in the palm, but neither reaches completely across it :

the anterior one will direct to the line of the articulations between the

metacarpus and the phalanges, but is about a quarter of an inch behind

the three inner joints when the fingers are extended.

The superficial palmar arch of arteries reaches forwards a little way
into the hollow of the hand, and its position may be marked by a line

across the palm from the root of the thumb, when that digit is placed at a

right angle to the hand.

Transverse lines are seen on both aspects of the joints of the thumb and

fingers. The lines on the palmar surface of the fingers may be used to

detect the articulations of the phalanges. Thus the joint between the

metacarpal phalanx and the next will be found about a line in front of the

chief transverse groove ; whilst the articulation between the last two pha-

langes is situate about a line in front of the single mark.

.Dissection. With the limb lying flat on the table, an incision is to be

carried through the skin along the middle of the front of the forearm, as

far as an inch beyond the wrist ; and at its termination a transverse one is

to cross it. The skin is to be reflected carefully from the front and back

of the forearm, without injury to the numerous superficial vessels and
nerves beneath ; and it should be taken also from the back of the hand,

by prolonging the ends of the transverse cut along each margin to a little

beyond the knuckles. The whole of the forefinger should have the integ-
ument removed from it, in order that the nerves may be followed to the

end.

The superficial vessels and nerves can be now traced in the fat ; they
have the following position, and most of them have been partly dissected :

Along the inner side, in front of the forearm with the ulnar veins, is the

continuation of the internal cutaneous nerve ; and near the wrist there is
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occasionally a small offset from the ulnar nerve. On the outer side with

the radial vein is the superficial part of the musculo-cutaneous nerve.

Close to the hand, in the centre of the forearm, and inside the tendon

of the flexor carpi radialis which can be rendered prominent by extending
the wrist, the small palmar branch of the median nerve should be sought
beneath the fat. On the ulnar artery, close inside the pisiform bone, a

small palmar branch of the ulnar nerve is to be looked for.

At the back of the forearm the largest external cutaneous branch of the

musculo-spiral nerve is to be traced onwards ; and offsets are to be followed

to this surface from the nerves in front.

On the posterior part of the hand is an arch of superficial veins. Wind-

ing back below the ulna is the dorsal branch of the ulnar nerve ; and lying

along the outer border of the hand is the radial nerve : these should be

traced to the fingers.

CUTANEOUS VEINS. The superficial veins are named median, radial,

and ulnar, from their position in the limb.

Superficial arch on th6 back of the hand. This arch is more or less per-

fect, and receives the posterior superficial digital veins. At the sides the

arch terminates in the radial and ulnar veins.

The radial vein begins in the outer part of the arch above mentioned,
and in some small radicles at the back of the thumb. It is continued

along the forearm, at first behind and then on the outer border as far as

the elbow, where it gives rise to the cephalic vein by its union with the

outer branch of the median vein (fig. 76,
7
).

The ulnar veins are anterior and posterior, and occupy the front and
back of the limb :

The anterior arises near the wrist by the junction of small roots from
the hand, and runs on the inner part of the forearm to the elbow ; here it

unites with the inner branch of the median, and forms the basilic vein

(fig. 76,
3

).

The posterior ulnar vein is situate on the back of the limb. It com-
mences by the union of a branch,

'- vena salvatella," from the back of the

little finger, with an offset of the venous arch ; it is continued along the

back of the forearm nearly to the elbow, and bends forwards to open into

the anterior ulnar vein.

The median vein takes origin near the wrist by small branches which
are derived from the palmar surface of the hand ; and it is directed along
the centre of the forearm nearly to the elbow. Here the vein divides into

external and internal branches (median basilic and median cephalic),
which unite, as before seen (fig. 76,

2

), with radial and ulnar veins. At
its point of bifurcation the median receives a communicating branch from

a vein (vena conies) beneath the fascia.

CUTANEOUS NERVES. Some of the superficial nerves of the forearm

are continued from the arm : those on the inner side from the large in-

ternal cutaneous nerve ; and those on the outer, from the two external

cutaneous nerves of the musculo-spiral, and the musculo-cutaneous. On
the forepart of the limb there is occasionally a small offset of the ulnar

nerve near the wrist. On the back of the hand is the termination of the

radial nerve, together with a branch of the ulnar nerve.

The internal cutaneous nerve (p. 256) is divided into two parts. The
anterior branch extends on the front of the forearm as far as the wrist,

and supplies the integuments on the inner half of the anterior surface.

Near the wrist it communicates sometimes with a cutaneous offset from
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the ulnar nerve. The posterior branch continues along the back of the

forearm (ulnar side) to rather below the middle.

The cutaneous part of the musculo-cutaneous nerve (p. 256) is pro-

longed on the radial border of the limb to the ball of the thumb, over

which it terminates in cutaneous offsets. Near the wrist the nerve is

placed over the radial artery, and some twigs pierce the fascia to ramify
on the vessel and supply the carpus. A little above the middle of the

forearm the nerve sends backwards a branch to the posterior aspect, which
reaches nearly to the wrist, and communicates with the radial, and the

following cutaneous nerve.

The external cutaneous branch of the musculo-spiral nerve (p. 259) after

passing the elbow, turns to the hinder part of the forearm, and reaches as

far as the wrist. Near its termination it joins the preceding cutaneous

nerve.

The radial nerve ramifies in the integument of the back of the hand
and some of the digits. It becomes cutaneous at the outer border of the

forearm in the lower third, and after giving some filaments to the poste-
rior aspect of the limb, divides into two branches :

One (external) is joined by the musculo-cutaneous nerve, and is dis-

tributed on the radial border and the ball of the thumb.
The other branch (internal) supplies the remaining side of the thumb,

both sides of the next two digits, and half the ring finger ; so that the

radial nerve distributes the same number of digital branches to the dorsum
as the median nerve furnishes to the palmar surface. This portion of the

radial nerve communicates with the musculo-cutaneous and ulnar nerves ;

and the offsets to the contiguous sides of the ring and middle fingers is

joined by a twig from the dorsal branch of the ulnar nerve.

On the side of the fingers each of these dorsal digital branches is united

with an offset from the digital nerve on the palmar surface.

The dorsal branch of the ulnar nerve gives offsets to the rest of the

fingers and the back of the hand. Appearing by the styloid process of the

ulnar, it joins the radial nerve in an arch across the back of the hand, and
is distributed to both sides of the little finger, and to the ulnar side of the

ring finger : it communicates with the part of the radial nerve supplying
the space between the ring and middle fingers. The ulnar nerve furnishes

branches to the same digits on the palmar surface.

The aponeurosis of the forearm is continuous with a similar investment

of the arm. It is of a pearly white color, and is formed of fibres which

cross obliquely : it furnishes sheaths to the muscles, and is thicker behind

than before.

Near the elbow it is stronger than towards the hand ; and at that part it

receives fibres from the tendons of the biceps and brachialis anticus, and

gives origin to the muscles attached to the inner condyle of the humerus.

On the back of the limb the aponeurosis is connected to the margins of the

ulna, so as to leave the upper part of the bone subcutaneous ; and it is

joined by fibres from the tendon of the triceps.
Horizontal processes are sent downwards from the aponeurosis to sepa-

rate the superficial and deep layers of muscles, both on the front and back

of the forearm ; and longitudinal white bands indicate the position of the

intermuscular processes which isolate one muscle from another, and give

origin to the muscular fibres.

At the wrist the fascia joins the anterior annular ligament ; and near

that band the tendon of the palmaris longus pierces it, and receives a sheath
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from it. Close to the pisiform bone there is an aperture through which
the ulnar vessels and nerve enter the fat of the hand. Behind the wrist

it is thickened by transverse fibres, giving rise to the posterior annular

ligament ; but on the back of the hand and fingers the fascia becomes

very thin.

Dissection. The skin is to be replaced on the back of the forearm and

hand, in order that the denuded parts may not become dry. Beginning
the dissection on the anterior surface of the limb, let the student divide the

aponeurosis as far as the wrist, and take it away with the cutaneous vessels

and nerves, except the small palmar cutaneous offsets of the median and
ulnar nerves near the wrist. In cleaning the muscles it will be impossible
to remove the aponeurosis from them at the upper part of the forearm

without detaching muscular fibres.

In front of the elbow is the hollow, already partly dissected, between
the two masses of muscles arising from the inner and outer sides of the

humerus. The space should be carefully cleaned, so as to display the

brachial and forearm vessels, the median nerve and branches, the musculo-

spiral nerve, and the recurrent radial and ulnar arteries.

In the lower half of the forearm a large artery, radial, is to be laid bare

along the radial border ; and at the ulnar side, close to the annular liga-

ment, the trunk of the ulnar. artery will be recognized, as it becomes

superficial. These vessels and their branches should be carefully cleaned ;

but the collateral muscles should be fixed with stitches to prevent their

displacement.
The anterior annular ligament of the wrist, which arches over the ten-

dons passing to the hand, is next to be defined. This strong band is at

some depth from the surface; and whilst the student removes the fibrous

tissue superficial to it, he must take care of the small branches of the

median and ulnar nerves to the palm of the hand. The ulnar vessels and
nerve pass over the ligament, and will serve as a guide to its depth.

Hollow in front of the elbow (fig. 80). This hollow corresponds with

the popliteal space at the knee, and is situate between the inner and the

outer muscles of the forearm. The interval is somewhat triangular in

shape, and the wider part is towards the humerus. It is bounded on the

outer side by-the supinator longus muscle, and on the inner side by the

pronator teres. The aponeurosis of the limb is stretched over the space ;

and the bones, covered by the brachialis anticus and supinator brevis, form
the deep boundary.

Contents. In the hollow are lodged the termination of the brachial

artery with its veins, and the median nerve ; the inusculo-spiral nerve ; the

tendon of the biceps muscle ; and small recurrent vessels, with much fat

and a few glands.
These several parts have the following relative position : The tendon of

the biceps is directed towards the outer boundary to reach the radius ;
on

the outer side, concealed by the supinator longus muscle, is the muscnlo-

spiral nerve. Nearly in the centre of the space are the brachial artery and
veins and the median nerve, the nerve being internal ; but as the artery is

inclined to the outer part of the limb, they soon become distant from one

another about half an inch. The brachial artery divides here into two

trunks radial and ulnar ; and the recurrent radial and ulnar branches

appear in the space, one on the outer and the other on the inner side.

Two or three lymphatic glands lie on the sides of the artery, and one

below its point of splitting.
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Fig. 80. MUSCLES ON THE FRONT OF THE FOREARM (fig.

80). The muscles on the front of the forearm are

divided into a superficial and a deep layer.
In the superficial layer there are five muscles,

which are fixed to the inner condyle of the hu-

merus, mostly by a common tendon, and lie in the

undermentioned order from the middle to the inner

side of the limb : pronator radii teres, flexor carpi

radialis, palmaris longus, flexor carpi ulnaris ; and

deeper and larger than any of these is the flexor

sublimis digitorum.
The deep layer will be met with in a subsequent

W?'/.JHI dissection (p. 270).
The PRONATOR RADII TERES (fig. 80, 3

) art'ses

from the inner condyle of the humerus by the

common tendon ; from the ridge above the condyle

by fleshy fibres ; from the inner part of the coro-

noid process by a second tendinous slip ; and from
the fascia, and the septum between it and the next
muscle. It is inserted by a flat tendon into an im-

pression, an inch in length, on the middle of the

outer surface of the radius.

The muscle is superficial except at the insertion,

where it is covered by the radial artery, and some
, 2 of the outer set of muscles, viz., supinator longus,

and radial extensors of the wrist. The pronator
forms the inner boundary of the triangular space
in front of the elbow ; and its inner border touches

the flexor carpi radialis. By gently separating the

muscle from the rest, it will be found to lie on the
n brachialis anticus, the flexor sublimis digitorum,

and the ulnar artery and the median nerve : the

second small head of origin is directed inwards

between that artery and nerve.

Action. The pronator assists in bringing for-

wards the radius over the ulna, so as to pronate
the hand. When the radius is fixed the muscle

raises that bone towards the humerus, bending the

elbow-joint.
The FLEXOR CARPI RADIALIS (fig. 80,

4
) takes

its origin from the common tendon, from the

aponeurosis of the limb, and from the intermuscular

septum on each side. The tendon of the muscle,

becoming free from fleshy fibres about the middle

of the forearm, passes through a groove in the os

trapezium, outside the anterior annular ligament,
to be inserted mainly into the base of the meta-

carpal bone of the index finger, and by a slip into

that of the middle finger.
The muscle rests chiefly on the flexor sublimis

digitorum ; but near the wrist it lies over the flexor

longus pollicis a muscle of the deep layer. As low as the middle of the

forearm the muscle corresponds externally with the pronator teres, and

SUPERFICIAL VIEW OF THE
FOREARM (Quain's Arte-

ries).

1. Radial artery with its

nerve outside.

2. Uluar artery and nerve

where they are super-
ficial.

3. Pronator teres.

4. Flexor carpi radialis.

5. Palmaris longus.

6. Flexor sublimis.

7. Flexor carpi uluaris.

S.. Supinator longus.

9. Biceps.
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below that with the radial artery to which its tendon is taken as the guide.
The ulnar border is in contact at first with the palmaris longus muscle,
and for about two inches above the wrist, with the median nerve. 1

Action. The hand being free the muscle flexes first the wrist joint,

inclining the hand somewhat to the radial side ; and will assist in bringing
forwards the lower end of the radius in pronation. Still continuing to

contract, it bends the elbow.

The PALMARIS LONGUS (fig. 80,
5
) is often absent : or it may present

great irregularity in the proportion between the fleshy and tendinous parts.
Its origin is connected, like that of the preceding muscle, to the common
tendon, the fascia, and the intermuscular septa. Its long thin tendon is

continued along the centre of the forearm ; and piercing the aponeurosis,
it passes over the annular ligament to end in the palmar fascia, and to join

by a tendinous slip the short muscles of the thumb.
The palmaris is situate between the flexor carpi radialis and ulnaris, and

rests on the flexor sublimis digitorum.
Action. Rendering tense the palmar fascia, the palmaris will afterwards

bend the wrist and elbow, like the other muscles of the superficial layer.
The FLEXOR CARPI ULNARIS (fig 80,

7

) has an aponeurotic origin from
the inner condyle of the humerus ;

from the inner side of the olecranon ;

and from the ridge of the ulna between the internal and posterior surfaces

for three-fourths of the length. Most of the fibres are continued vertically

downwards, but others obliquely forwards to a tendon on the anterior part
of the muscle in the lower half, some joining it as low as the wrist ; and
the tendon is inserted into the pisiform bone, an offset being sent to the

muscles of the little finger.
One surface of the muscle is in contact with the fascia ; and its tendon,

which can be felt readily through the skin, may be taken as the guide to

the ulnar artery. To its radial side are the palmaris and flexor digitorum
sublimis muscles. When the attachment to the inner condyle has been

divided, the muscle will be seen to conceal the flexor digitorum sublimis

and flexor profundus, the ulnar nerve, and the ulnar vessels ; between the

attachments to the condyle and the olecranon the ulnar nerve enters the

forearm.

Action. The wrist is bent and the hand is drawn inwards by the con-

traction of the muscle.

The RADIAL ARTERY (fig. 80,
J

) is one of the vessels derived from the

bifurcation of the brachial trunk ; and its destination is the palm of the

hand. It is placed first along the outer side of the forearm as far as the

end of the radius ; next it winds backwards below the extremity of that

bone : and it enters finally the palm of the hand through the first inter-

osseous space. In consequence of this circuitous course the artery will be

found in three diti'erent dissections, viz., the front of the forearm, the back

of the wrist, and the palm of the hand.

In the front of the forearm. In this part of the limb the position of the

artery will be marked, on the surface, by a line from the centre of the

hollow of the elbow to the fore part of the styloid process of the radius.

At first it lies on the inner side of the radius, but afterwards over that

bone. This vessel is smaller than the ulnar artery, though it appears in

direction to be the continuation of the brachial trunk ; and it is partly

1 In the body of a woman which was well developed, the muscle was absent on

both sides.
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deep and partly superficial, but where it is more superficial in the lower

half it can be felt beating as the pulse near the wrist during life.

In its upper half l\\e vessel is placed beneath the supinator longus (
8
) ;

and rests successively on the following muscles, the fleshy supinator brevis,

the pronator teres (
3

), part of the thin origin of the flexor sublimis
(
6
), and

sometimes on the biceps tendon (
9
).

Veins. Venae comites lie on the sides, with cross branches over the

artery.
Nerve. The radial nerve is parallel to, and outside it, but separated by

a slight interval.

In its lower halfihe artery with its venae comites is superficial, being
covered only by the teguments and the deep fascia. Here it is placed in

a hollow between the tendons of the supinator longus (
8
) and flexor carpi

radicalis (
4

).
It lies from above down on the origin of the flexor sublimis,

on two other muscles of the deep layer, viz., flexor pollicis longus and

pronator quadratus, and lastly on the end of the radius.

Nerves. The radial nerve is still on the outer side until it passes back-

wards beneath the tendon of the supinator longus, and becomes cutaneous.

Superficial to the lower end are the ramifications of the muscnlo-cutaneous

nerve, some of which reach the vessels (p. 262).
Branches. The radial artery furnishes many unnamed muscular and

nutrient offsets to the surrounding parts; and three named branches, viz.,

recurrent radial, superficial volar, and anterior carpal.
a. The radical recurrent is the first branch, and supplies the muscles

of the outer side of the limb. Its course is almost transverse to the supi-
nator longus, beneath which it terminates in that muscle and the two

radial extensors of the wrist. One offset ascends beneath the supinator,
and anastomoses with the superior profunda branch of the brachial artery.

b. The superficial volar branch (fig. 83, c) arises usually near the lower

end of the radius. It is directed towards the palm of the hand, across or

through the mass of muscles in the ball of the thumb, and it either ends in

those muscles, or joins the superficial palmar arch.

c. The anterior carpal branch is very inconsiderable in size, and will

be seen in the examination of the deep layer of muscles. Arising rather

above the end of the radius, it passes transversely at the lower border of

the pronator quadratus, and anastomoses with a similar branch from the

ulnar artery : from the arch thus formed, offsets are given to the corpus.

Peculiarities of the radial artery. When the radial arises high in the arm, its

course is close to the bracliial artery, along the edge of the biceps muscle ; and in

passing the bend of the elbow it may be occasionally subcutaneous, viz., above
the deep fascia, and be liable to injury in venesection. In the forearm it may be
likewise subcutaneous and superficial to the supiuator loiigus muscle.

Dissection. To bring ii^to
view the flexor sublimis digitorum, the flexor

carpi radialis and palmaris.longus must be cut through near the inner con-

dyle of the humerus, and turned to one side. Small branches of the ulnar

artery and median nerve may be seen entering the under surfaces of those

muscles. For the present, the pronator teres may be left uncut.

The FLEXOR DIGITORUM SUBLIMIS vel PERFORATUS (fig. 80,
6
) is the

largest of the muscles of the superficial layer, and is named from its posi-
tion to another flexor in the deep layer. It arises from the inner condyle
of the humerus and the internal lateral ligament, and from the intermus-

cular septa in common with other muscles ; it takes origin in addition from

X
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the bones of the forearm, viz., from the inner part of the coronoid process
of the ulna ; from the oblique line below the radial tubercle ; and from the

anterior margin of the radius as far as, or one or two inches below the

insertion of the pronator teres. Rather below the middle of the forearm
the muscle ends in four tendons, which are continued beneath the annular

ligament and across the hand, to be inserted into the middle phalanges of

the fingers, after being perforated by the tendons of the deep flexor.

The flexor sublimis is concealed by the other muscles of the superficial

layer ; and the radial vessels lie on the attachment to the radius. Along
the inner border is the flexor carpi ulnaris, with the ulnar vessels and
nerve. The tendons of the muscle are arranged in pairs before they pass
beneath the annular ligament of the wrist ; the middle and ring finger
tendons being anterior, and those of the index and little finger posterior in

position. On dividing the coronoid and condyloid attachments, the muscle
will be seen to cover two flexors of the deep layer (flexor digitorum pro-
fundus and flexor pollicis), the median nerve, and the upper part of the

ulnar artery.
Action. This flexor bends primarily the middle joint of each finger ; and

is then able to bring the nearest phalanx towards the palm in consequence
of being bound thereto by a sheath. But when the nearest phalanx is

fixed by the extensor of the fingers, it remains straight whilst the super-
ficial flexor moves the second phalanx.

After the fingers are bent the muscle will help in flexing the wrist and
elbow joints.
The ULNAR ARTERY (fig 81, ) is the larger of the two branches coming

from the bifurcation of the brachial trunk ; and is directed along the inner

side of the limb to the palm of the hand, where it forms the superficial

palmar arch, and joins offsets of the radial artery. In the forearm the

vessel has an arched direction ; and its depth from the surface varies in

the first and last parts of its course.

In the upper half the artery is inclined obliquely inwards from the

centre of the elbow to the inner part of the limb, midway between the

elbow and wrist. It courses between the superficial and deep layers of

muscles, being covered by the pronator teres, flexor carpi radialis, palmaris

longus, and flexor sublimis. Beneath it lie the brachialis anticus, for a

short distance, and the flexor profundus, c.

Veins. Two companion veins are situate on the sides of the artery,
and join freely over it.

Nerves. The median nerve (
J

)
lies to the inner side of the vessel for

about an inch, but then crosses over it to gain the outer side. About the

middle of the forearm the ulnar nerve (
4
) approaches the artery and con-

tinues thence on the inner side.

In the lower half it has a straight course to the pisiform bone, and is

covered by the teguments and fascia, and the flexor carpi ulnaris as far as

the wrist. To the outer side are the tendons of the flexor sublimis. Be-

neath it is the flexor profundus, c.

Veins. Two companion veins accompany the artery, as in the upper

part, and are united across it at intervals.

Nerves. The ulnar nerve (
4

)
lies close to, and on the inner side of the

vessels ; and a small branch (
5

), sending twigs around the artery, courses

to the palm of the hand.

On the annular ligament of the wrist the artery has passed through the



268 DISSECTION OF THE FRONT OF THE FOREARM.

fascia and lies close to the pisiform bone. The nlnar nerve, with its

palmar branch, still accompanies the vessel on the inner side.

Muscles :

A. Pronator teres.

B. Flexor longus pollicis.

c. Flexor digitorum per-

forans.

D. Pronator quadratus.
E. Flexor carpi ulnaris.

Arteries :

a. Radial trunk.

b. Cutaneous branch of it to

the palm of the hand.

G. Ulnar trunk.

d. Its recurrent branch.

/. Branch with the median

nerve.

e. Anterior interosseous.

g. Brachial trunk.

Nerves :

1. Median.

2. Anterior interosseous.

3. Cutaneous palmar branch.

4. Ulnar trunk.

5. Cutaneous palmar branch

of ulnar.

DISSECTION OF THE DEEP LAYER op MUSCLES OF THE FOREARM, AND OF THE VESSELS AND
NERVES BETWEEN THE Two LAYERS OF MUSCLES OF THE FOREARM. (Illustrations of

Dissections.)

Branches. The greater number of the collateral offsets of the artery are

distributed to the muscles. But the named branches are the following :

a. The anterior ulnar recurrent branch (d) arises generally in common
with the next, and ascending on the brachialis anticus muscle inosculates

with the small anastomotic artery beneath the pronator radii teres. It

gives offsets to the contiguous muscles.
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b. The posterior ulnar recurrent branch (e?), of larger size than the

anterior, is inclined beneath the flexor sublimis muscle to the interval

between the inner condyle and the olecranon. There it passes with the

ulnar nerve between the attachments of the flexor carpi ulnaris, and joins
the ramifications of the inferior profunda and anastomotic arteries on the

inner side of the elbow joint. Some of its offsets enter the muscles, and
others supply the articulation and the ulnar nerve.

c. The interosseous branch is a short thick trunk, about an inch long,
which is directed backwards towards the interosseus membrane, and divides

into anterior and posterior interosseous : these branches will be afterwards

followed.

> d. The metacarpal branch arises from the artery near the lower end of

the ulna, and runs along the metacarpal bone of the little finger, of which
it is the inner dorsal branch.

e. The carpal branches (anterior and posterior) ramify on the front and
back of the carpus, on which they anastomose with corresponding offsets

of the radial artery, and form arches across the wrist.

Peculiarities of the ulnar artery. The origin of the artery may be transferred to

any point of the main vessel in the arm or axilla. Once the origin was found
between two and three inches below the elbow. (Quain.)
When it begins higher than usual it is generally superficial to the flexor

muscles at the bend of the elbow (only one exception, Quain), but beneath the

aponeurosis of the forearm
; though sometimes it is subcutaneous with the super-

ficial veins.

The ULNAR NERVE (fig. 81,
4

)
enters the forearm between the attach-

ments of the flexor carpi ulnaris to the olecranon and inner condyle of the

humerus. Under cover of that muscle the nerve reaches the ulnar artery
about the middle (in length) of the forearm, and is continued on the inner

side of the vessel to the hand. On the annular ligament the nerve is rather

deeper than the artery. It furnishes articular, muscular, and cutaneous

branches as below :

a. Articular nerves. In the interval between the olecranon and the

inner condyle, slender filaments to the joint arise.

b. Muscular branches. It furnishes offsets near the elbow to two

muscles of the forearm ; one enters the upper part of the flexor carpi

ulnaris, and the other supplies the inner half of the flexor profundus

digitorum.
c. Cutaneous nerve of the forearm and hand. About the middle of the

forearm arises a small palmar branch (
5

),
which courses on the ulnar

artery, sending twigs around that vessel, to the end in the integuments of

the palm of the hand : sometimes a cutaneous offset perforates the aponeu-
rosis near the wrist, and joins the internal cutaneous nerve.

d. The dorsal cutaneous nerve of the hand arises about two inches above

the end of the ulna, and passes obliquely backwards beneath the flexor

carpi ulnaris : perforating the aponeurosis it is lost on the back of the hand

and fingers (p. 262).
The MEDIAN NERVE (fig. 81,

a

) leaves the hollow of the elbow between

the heads of origin of the pronator teres, and takes the middle line of the

limb to the hand. It is placed beneath the flexor sublimis as low as two

inches from the annular ligament, where it becomes superficial along the

outer border of the tendons of that muscle. Lastly the nerve passes be-

neath the annular ligament to the palm of the hand. The nerve supplies
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the muscles on the front of the forearm, and furnishes a cutaneous offset

to the hand.

a. Muscular offsets leave the trunk of the nerve near the elbow, and
are distributed to all the muscles of the superficial layer except the flexor

carpi ulnaris ; in addition, the nerve supplies the deep lay^r through the

interosseous branch (p. 271), except the inner half of the flexor prof'un-
dus digitorum.

b. The cutaneous palmar branch
(

3

) arises in the lower fourth of the

forearm ; it pierces the fascia near the annular ligament, and crosses over

that ligament to reach the palm of the hand.

The RADIAL NERVE is the smaller of the two branches into which the

musculo-spiral divides at the elbow. This nerve is placed along the outer

border of the limb, under cover of the supinator longus (fig. 80), and on

the outer side of the radial artery till within three inches of the wrist,

where it becomes cutaneous at the posterior border of the supinator tendon.

On the surface of the limb it divides into two branches, which are dis-

tributed on the dorsum of the hand, and digits (3j) (p. 262). No muscular

offset is furnished by the nerve.

Dissection (fig. 81). To examine the deep layer of muscles it will be

necessary to draw well over to the radial side of the forearm the pronator
teres ; to detach the flexor sublimis from the radius, and to remove its

fleshy part. The areolar tissue is to be taken from the deep muscular fibres ;

and the anterior interosseous vessels and nerve, which lie on the interosse-

ous membrane, and are concealed by the muscles, are to be traced out.

Above the ends of the forearm-bones the arch of the anterior carpal
arteries may be defined.

DEEP LAYER OF MUSCLES. Only three deep muscles are present on the

front of the forearm. One lies on the ulna, and is the deep flexor of the

fingers; a second covers the radius, viz., the long flexor of the thumb;
and the third is the pronator quadratus, which lies beneath the other two,
near the lower end of the bones.

The FLEXOR DIGITORUM PROFUNDUS Vel PERFORANS (fig. 81,
C
) arises

from the anterior and inner surfaces of the ulna for three-fourths of the

length of the bone ; from the inner half of the interosseous ligament for

the same distance ; and from an aponeurosis common to the muscle and
the flexor carpi ulnaris. The muscle has a thick fleshy belly, and ends in

tendons which, united together, pass beneath the annular ligament, and are

inserted into the last phalanges of the fingers.
The cutaneous surface of the muscle is in contact with the ulnar nerve

and vessels, the superficial flexor of the fingers, and the flexor carpi ulna-

ris. The deep surface rests on the ulna and the pronator quadratus mus-
cle. The outer border touches the flexor pollicis longus and the anterior

interosseous vessels and nerve ; and the inner is connected by aponeurosis
to the posterior margin of the ulna.

Action. The muscle bends the last joints of the fingers and the wrist ;

but it does not act on the last phalanx till after the second has been moved

by the flexor sublimis.

The fingers are approximated and the joints bent in the following order :

first, the articulation between the metacarpal and the middle phalanx is

flexed, secondly, the last phalangeal joint, and thirdly the metacarpo-pha-

langeal.
The FLEXOR LONGUS POLLICIS (fig. 81,

B
) arises from the hollowed an-

terior surface of the radius, as low as the pronator quadratus ; from the
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outer part of the interosseous membrane ; and by a round distinct slip from
the coronoid process of the ulna, internal to the attachment of the brachi-

alis anticus. The fleshy fibres descend to a tendon, which is continued
beneath the annular ligament, and is inserted into the last phalanx of the

thumb.
On the cutaneous surface of the muscle is the flexor sublimis, with the

radial vessels for a short distance interiorly. The muscle lies on the radius

and the pronator quadratus. To the inner side is the flexor profundus
digitorum.

Action. It bends both joints of the thumb, but first the distal or un-

gual. After the phalanges are drawn downwards the muscle flexes the

wrist.

The PRONATOR QUADRATUS (fig. 81,
D
) is a flat muscle, and lies on the

lower fourth of the bones of the forearm. It arises from the anterior and
inner surfaces of the ulna, where it is somewhat widened, and is inserted

into the forepart of the radius for about two inches.

The anterior surface is covered by the tendons of the flexor muscles of

the lingers, and by the radialAssels ; and the posterior surface rests on
the radius and ulna with the in^-yening membrane, and on the interosse-

ous vessels and nerve. Along iWJlgwer borders is the arch formed by the

anterior carpal arteries. ^)f* j **f*

Action. The end of the radius 4#tnov<ji forwards over the ulna by this

muscle, and the hand is pronated. &
The anterior interosseous artery (ttgl*f-e.) is continued on the front of

the interosseous membrane, between thyrjwo^flexors
or in the fibres of the

flexor digitorum, till it reaches an apertu^-ben^ath the pronator quadratus.
At that spot the artery turns from the frtifa td^lhe back of the limb, and
descends to the back of the carpus, wher^pk eg>Js by anastomosing with

the posterior interosseous and carpal arteries^ 2-

Branches. Numerous offsets are given to tha-)iCKguous
muscles.

a. One long branch (/'), median, accompanW! tire median nerve, sup-

plying it, and either ends in the flexor sublimnjl^r extends beneath the

annular ligament to the palmar arch.
"

b. About the middle of the forearm two nutri^b vessels of the radius

and ulna arise from the artery. G
c. Where it is about to pass through the interosseous membrane it fur-

nishes twigs to the pronator quadratus ; and one branch is continued be-

neath that muscle to anastomose with the anterior carpal arteries.

The anterior interosseous nerve is derived from the median (fig. 81,
2

),

and accompanies the artery of the same name to the pronator quadratus

muscle, the under surface of which it enters. Some lateral branches are

distributed by it to the deep flexor muscles.

Dissection. The attachment of the biceps and brachialis anticus to the

bones of the forearm may be now cleaned and examined.

The insertion of the brachialis anticus takes place by a broad thick

tendon, about an inch in length, which is fixed into the coronoid process of

the ulna, except at the inner edge ;
and into the contiguous rough part of

the bone.

Insertion of the biceps. The tendon of the biceps is inserted into the

inner part of the tubercle of the radius, and slightly into the bone behind

it. A bursa intervenes between it and the forepart of the tubercle. At
its attachment the anterior surface becomes external ; and the opposite.
The supinator brevis muscle partly surrounds the insertion.
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SECTION V.

THE PALM OF THE HAND.

Dissection (fig. 83). The digits being separated and fixed firmly with

tacks, the skin is to be reflected from the palm of the hand by means of

two incisions. One is to be carried along the centre from the wrist to the

fingers ;
and the other is to be made from side to side, at the termination

of the first. In raising the inner flap, the small palmaris brevis muscle
will be seen at the inner margin of the hand ; and its insertion into the

skin may be left till the muscle has been learnt. In the fat the ramifica-

tions of the small branches (palmar) of the median and ulnar nerves are

to be traced.

The student should remove the fat from the palmaris muscle, and from
the strong palmar fascia in the centre of the hand ; and he should take

care not to destroy a transverse fibrous band (transverse ligament) which
lies across the roots of the fingers. When cleaning the fat from the palmar
fascia he will recognize, near the digits, the digital vessels and nerves ; and
must be especially careful of two, viz., those of the inner side of the lit-

tle finger and outer side of the index finger, which appear farther back
than the rest, and are most likely to be injured. By the side of the vessels

and nerves to the fingers four slender lumbricales muscles are to be defined.

Lastly, the skin and the fat may be reflected from the thumb and fingers

by an incision along each, in order that the sheaths of the tendons with

the collateral vessels and nerves may be laid bare.

Cutaneous palmar nerves. Some unnamed twigs are furnished to the

integument from both the median and ulnar nerves in the hand ; and two
named cutaneous nerves ramify in the palm.
One is an offset of the median nerve (p. 270), and crosses the annular

ligament : it extends to about the middle of the palm, and is united with

the palmar branch of the ulnar : a few filaments are furnished to the ball

of the thumb.

The other palmar bi-anch is derived from the ulnar nerve (p. 269) ; it

has been traced on the ulnar artery to the hand, and its distribution in the

palm may be now observed.

The PALMARIS BREVIS (fig. 83,
H
) is a small subcutaneous muscle, about

two inches wide, whose fibres are collected into separate bundles. It is

attached on the outer side to the palmar aponeurosis, and its fibres are di-

rected inwards to join the skin at the inner border of the hand.

This muscle lies over the ulnar artery and nerve. After it has been ex-

amined it may be thrown inwards with the skin.

Action. Drawing inwards the skin of the inner border of the hand to-

wards the centre, it deepens the hollow or cup of the palm.
The palmar fascia or aponeurosis consists of a central and two lateral

parts ; but the lateral, which cover the muscles of the thumb and little

finger, are so thin as not to require separate notice.

The central part is a strong, white layer, which is pointed at the wrist,

but is expanded towards the fingers, where it nearly covers the palm of the

hand. Posteriorly the fascia receives the tendon of the palmaris longus,
and is connected to the annular ligament ; and anteriorly it ends in ibur
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processes, which are continued forwards, one for each finger, to the sheaths

of the tendons. At the point of separation of the processes from one an-

other some transverse fibres are placed, which arch over the lumbricalis

muscle, and the digital artery and nerve appearing at this spot. From the

pieces of the fascia a few superficial longitudinal fibres are prolonged to

the integuments near the cleft of the fingers.
Dissection. To follow one of the digital processes of the fascia to its

termination, the superficial fibres being first removed, it must be divided

longitudinally by inserting the knife beneath it

opposite the head of the metacarpal bone. Fig- 82.

Ending of the processes. Each process of the

fascia sends downwards an offset on each side of

the tendons, which is fixed to the deep ligament

connecting together the ends of the metacarpal
bones, and to the edge of the metacarpal bone for

a short distance.

The superficial transverse ligament of thefingers
is a thin fibrous band, which stretches across the

roots of the four fingers, and is contained in the

fold of skin forming the rudiment of a web be-

tween them. Beneath it the digital nerves and
vessels are continued onwards to their termina-

tions.

Sheath of the flexor tendons (fig. 82). Along
each finger the flexor tendons are retained in posi-
tion against the phalanges by a fibrous sheath.

Opposite the middle of each of the two nearest

phalanges the sheath is formed by a strong fibrous

band (e and^*) (ligamentum vaginale), which is

almost tendinous in consistence ; but opposite the

joints it consists of a thin membrane with scat-

tered and oblique fibres. If the sheath be opened
it will be seen to be lined by asynovial membrane,
which forms long and slender vascular folds (vin-
cula vasculosa) between the tendons and the

bones.

Dissection. The palmar fascia, and the thinner

parts of the digital sheaths opposite the joints of

the fingers, may be taken away. On the removal

of the fascia the palmar arch of the ulnar artery,
and the median and ulnar nerves, become ap-

parent.
PALMAR PART OF THE ULNAR ARTERY (fig.

83). In the palm of the hand the ulnar artery is

directed towards the muscles of the thumb, where
it communicates with two offsets of the radial

trunk, viz., the superficial volar branch (c), and
the branch to the radial side of the forefinger (/").

The curved part of the artery, which lies across the hand, is named the

superficial palmar arch (rf). Its convexity is turned towards the fingers,
and its position in the palm would be nearly marked by a line across the

hand from the cleft of the thumb.
The arch is comparatively superficial; it is covereJ. in greater part by
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the integuments and the palmar fascia, but at the inner border of the hand
the palmaris brevis muscle (H) lies over it. Beneath it are the flexor

tendons and the branches of the ulnar and median nerves. Venae coinites

lie on its sides.

Branches. From the convexity of the arch proceed the digital arteries,

and from the concavity some small offsets to the palm of the hand. A
small branch (profunda) arises as soon as the artery enters the hand.

a. The profunda or communicating branch (fig. 84, 6), passes down-

wards with a branch of the ulnar nerve between the abductor and short

flexor muscles of the little finger, to inosculate with the deep palmar arch

of the radial artery.
b. The digital branches (g~) are four in number, and supply both sides of

the three inner fingers and one side of the index finger. The branch to

the inner side of the hand and little finger is undivided ; but the others,

corresponding with the three inner interosseous spaces, bifurcate anteriorly
to supply the contiguous sides of the above said digits. In the hand these

branches are accompanied by the digital nerves, which they sometimes

pierce.
Near the root of the fingers they receive communicating branches from

offsets of the deep arch ;
but the digital artery of the inner side of the

little finger has its communicating branch about the middle of the hand.

From the point of bifurcation the branches extend along the sides ot

the fingers ; and over the last phalanx the vessels of opposite sides unite

in an arch, from whose convexity offsets proceed to supply the ball of the

finger. Collateral offsets are furnished to the finger and the sheath of the

tendons ; and small twigs are supplied to the phalangeal articulations from

small arterial arches on the bones an arch being close behind each joint.

On the dorsum of the last phalanx is another arch near the nail, from

which the nail-pulp is supplied.
PALMAR PART OF THE ULNAR NERVE (fig. 83, *).

The ulnar nerve

divides on or near the annular ligament, into a superficial and a deep
branch.

The deep branch accompanies the profunda artery to the muscles, and
will be subsequently dissected with that vessel (fig. 84).
The superficial branch furnishes an offset to the palmaris brevis muscle,

and some filaments to the integument of the inner part of the hand, and

ends in two digital nerves, for the supply of both sides of the little finger
and half the next.

Digital nerves (
2

).
The more internal nerve is undivided, like the cor-

responding artery.
The other is directed to the cleft between the ring and little fingers, and

bifurcates for the supply of their opposed sides : in the palm of the hand
this last branch is connected with an offset (

s
) of the median nerve.

Along the sides of the fingers the digital branches have the same

arrangement as those of the median nerve.

PALMAR PART OF THE MEDIAN NERVE (fig. 83,
3

).
As soon as the

median nerve issues from beneath the annular ligament it becomes enlarged
and somewhat flattened, and divides into two nearly equal parts for the

supply of digital nerves to the thumb and the remaining two fingers and

a half: the more external of the two portions furnishes a small muscular

branch to the ball of the thumb. The trunk of the nerve and its brandies

are covered by the palmar fascia ; and beneath them are the tendons of

the flexor muscles.
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a. The branch to muscles of the thumb (*) supplies the outer half of the

short flexor, and ends in the abductor, and opponens pollicis muscles.

b. The digital nerves (
5
) are five in number. Three of them, which

are distributed to the sides of the thumb and the radial side of the fore

finger, are undivided, and come from the external of the two pieces into

Fig. 83.

DISSECTION OF THE SUPERFICIAL VESSELS AND NERVES OF THE PALM OF THE HAND WITH SOME
OF THE SUPERFICIAL MUSCLES.

Muscles :

A. Abductor policis.

c. Flexor brevis.

D. Adductor policis.

H. Palraaris brevis.

Arteries:

a. Trunk of nluar, and &, of radial.

c. Superficial volar branch.

d. Superficial palmar arch.

e. Branch uniting the arch with / the radial

digital branch of the forefinger.

g. Four digital branches of the superficial arch.

(Illustrations of Dissections.)

Nerves :

1. Ulnar, and 2, its two digital branches.

3. Median, and 5, its digital branches to

three fingers and a half.

4, Branch of the median to some muscles

of the thumb

6. Communicating branch from the median
to the ulnar.

which the trunk of the median splits. The other two spring from the in-

ner piece of the nerve, and are bifurcated to supply the opposed sides of

the middle and fore, and the middle and ring fingers.

The first two nerves belong to the thumb, one being on each side, and
the most external is said to communicate with branches of the radial nerve.
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The third is directed to the radial side of the index finger, and gives a
branch to the most external lumbrical muscle.

The fourth furnishes a nerve to the second lumbrical muscle, and di-

vides to supply the contiguous sides of the fore and middle fingers.
The fifth, like the fourth, is distributed by two branches to the opposed

sides of the middle and ring fingers : it communicates with a branch of the

ulnar nerve.

On the fingers. On the sides of the fingers the nerves are superficial to

the arteries, and reach to the last phalanx, where they end in filaments for

the ball and the pulp beneath the nail. In their course forwards the nerves

supply chiefly tegumentary branches : one of these is directed backwards

by the side of the metacarpal phalanx, and after uniting with the digital
nerve on the back of the finger (p. 262), is continued to the dorsum of the

last phalanx.
Dissection. The tendons of the flexor muscles may be followed next to

their termination. To expose them the ulnar artery should be cut through
below the origin of the profunda branch ; and the small superficial volar

branch (of the radial) having been divided, the palmar arch is to be thrown
towards the fingers. The ulnar and median nerves are also to be cut be-

low the annular ligament, and turned forwards.

A longitudinal incision is to be made through the centre of the annular

ligament, without injuring the small muscles that arise from it, and the

pieces of the ligament are to be thrown to the sides.

Finally the sheaths of the fingers may be opened for the purpose of ob-

serving the insertion of the tendons.

FLEXOR TENDONS. Beneath the annular ligament the tendons of the

deep and superficial flexors are surrounded by a large and loose synovial

membrane, which projects upwards into the forearm and downwards into

the hand, and sends an offset into the digital sheath of the thumb and that

of the little finger.
1

Flexor sublimis. The tendons of the flexor sublimis are superficial to

those of the deep flexor beneath the ligament ; and all four are nearly on

the same level, instead of being arranged in pairs, as in the forearm.

After crossing the palm of the hand they enter the sheath of the fingers

(fig. 82, e), and are inserted each by two processes into the margins of the

middle phalanx, about the centre. When first entering the digital sheath,

the tendon of the flexor sublimis conceals that of the flexor profundus ;

but near the front of the first phalanx it is split lor the passage of the

tendon of the latter muscle.

Dissection. To see the tendons of the deep flexor and the lumbrical mus-

cles, the flexor sublimis must be cut through above the wrist, and thrown
towards the fingers. Afterwards the areolar tissue should be taken away.

Flexor profundus. At the lower border of the annular ligament the ten-

dinous mass of the flexor profundus is divided into four pieces, though in

the forearm only the tendon of the forefinger is distinct from the rest.

From the ligament the four tendons are directed through the hand to the

fingers, and give origin to the small lumbricales muscles. At the root of

the fingers each enters the digital sheath with a tendon of the flexor sub-

limis, and having passed through that tendon, is inserted into the base of

the last phalanx.

1 Theile refers the notice of this fact to M. Maslieurat-Lage'mard, in No. 18 of

the "Gazette Medicale," for 1839.
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Between both flexor tendons and the bones are thin membranes, one for

each. By means of this each tendon is connected with the capsule of the

joint, and the fore part of the phalanx immediately behind the bone into

which it is inserted.

The lumbricales muscles (fig. 84, i) are four small fleshy slips, which
arise from the tendons of the deep flexor near the annular ligament ;

and are directed to the radial side of each finger, to be inserted into an

aponeurotic expansion on the dorsal aspect of the metacarpal phalanx
(fig. 82, c).

These muscles are concealed for the most part by the tendons and ves-

sels that have been removed ; but they are subcutaneous for a short distance

between the processes of the palmar fascia. The outer two arise from

single tendons, but each of the others is connected with two tendons.

Action. By their insertion into the long extensor tendon they will aid

it in straightening the two last phalangeal joints ; and when the metacarpo-

phalangeal joints are much bent they may assist in maintaining the flexion

of these articulations.

Tendon of the flexor pollicis longus. Beneath the annular ligament this

tendon is external to the flexor profundus, and turns outwards between the

heads of the flexor brevis pollicis (fig. 84), to be inserted into the last

phalanx of the thumb. The common synovial membrane surrounds it be-

neath the annular ligament, and sends a prolongation, as before said, into

its digital sheath.

Dissection (fig. 84). The deep palmar arch of the radial artery, with

the deep branch of the ulnar nerve, and the interossei muscles, will come
into view if the flexor profundus is cut above the wrist, and thrown with

the lumbricales muscles towards the fingers ; but in raising the tendons

the student should preserve two fine nerves and vessels entering the two
inner lumbrical muscles.

The dissection of the muscles of the ball of the thumb and the little

finger is next to be prepared. Some care is necessary in making a satis-

factory separation of the different small thumb muscles ; but those of the

little finger are more easily defined.

SHORT MUSCLES OF THE THUMB (fig. 84). These are four in number,
and are named from their action on the thumb. The most superficial is

the abductor pollicis; beneath it is the opponens pollicis, which will be

recognized by its attachment to the whole length of the metacarpal bone.

To the inner side of the last is the short flexor. And the wide muscle

coming from the third metacarpal bone is the adductor of the thumb.
The ABDUCTOR POLLICIS, A, is about an inch wide, and is thin, and

superficial to the rest. It arises from the upper part of the annular liga-

ment at the radial side, and from the ridge of the os trapezium ; and is

inserted into the base of the first phalanx of the thumb.
The muscle is subcutaneous, and rests on the opponens pollicis : it is

connected oftentimes at its origin with a slip from the tendon of the ex-

tensor ossis metacarpi pollicis.

Action. It removes the metacarpal bone of the thumb from the other

digits ; and when it has so acted it may assist slightly the short flexor in

bending the metacarpo-phalangeal joint.

Dissection. The opponens pollicis will be seen on cutting through the

abductor. To separate the muscle from the short flexor on the inner side,

the student should begin near the fore part of the metacarpal bone, where

there is usually a slight interval.
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The oprONENS POLLICIS, B, arises from the annular ligament beneath
the preceding, and from the os trapezium and its ridge ; it is inserted into

the front and outer border of the metacarpal bone for the whole length.
This muscle is partly concealed by the preceding, though it projects on

the outer side. Along its inner border is the flexor brevis pollicis. An
insertion into the external sesamoid bone is described by Theile.

Action. From its attachment to the metacarpal bone it is able to draw
that bone inwards over the palm of the hand, turning it at the same time,
so as to allow the ball of the thumb to be applied to the ball of each of the

fingers, as in picking up a pin.
The FLEXOR BREVIS POLLICIS, c, is the largest of the short muscles of

the thumb : it consists of two pieces (inner and outer) at the insertion, but

these are united at the origin. Posteriorly it arises from the os trapezoides
and os magnum ; from the bases of the second and third metacarpal bones ;

and from the annular ligament, at the lower part. In front it is inserted

by two heads into the sides of the base of the first phalanx of the thumb,
the inner piece being united with the adductor, and the outer with the

abductor pollicis. A sesamoid bone is connected with each head at its

insertion.

The tendon of the long flexor lies on this muscle, occupying the interval

between the processes of insertion ; and the deep palmar arch of the radial

artery issues from beneath the inner head.

Action. The muscle bends the metacarpo-phalangeal joint, and assists

the ppponens in drawing the thumb forwards and inwards over the palm.
The ADDUCTOR POLLICIS, D, is pointed at the thumb, and wide at the

opposite end. Its origin is fixed to the anterior or lower two-thirds of the

metacarpal bone of the middle digit, on the palmar aspect ; and its inser-

tion is attached, with that of the short flexor, to the inner side of the first

phalanx of the thumb.
The cutaneous surface is in contact with the tendons of the flexor pro-

fundus and the lumbrical muscles ; and the deep surface lies over (in this

position) the first dorsal iriterosseous muscle, J, and the second and third

metacarpal bones with the intervening muscle.

Actions. By its contraction the thumb is applied to the radial border of

the hand, and approximated to the fingers.

SHORT MUSCLES OF THE LITTLE FINGER (fig. 84). There are com-

monly two muscles in the ball of the little finger, an abductor and an

adductor. Sometimes there is a short flexor between the other two.

The ABDUCTOR MINIMI DIGIT!, E, is the most internal of the short

muscles. It arises from the pisiform bone and the tendon of the flexor

carpi ulnaris, and is inserted into the ulnar side of the base of the first

phalanx of the little finger; an offset from it reaches the extensor tendon

on the back of the phalanx. The palmaris brevis partly conceals the

muscle.

Action. First it draws the little finger away from the others ; but con-

tinuing to act it bends the metacarpo-phalangeal joint.

The FLEXOR BREVIS MINIMI DIGITI, F, appears often to be a part of

the abductor. Placed at the radial border of the preceding muscle, it

takes origin from the tip of the process of the unciform bone, and slightly
from the annular ligament ; it is inserted with the abductor into the first

phalanx.
It lies on the adductor ; and near its origin it is separated from the

abductor muscle by the deep branches of the ulnar artery and nerve.
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Action. The first phalanx is moved towards the palm by this muscle,
and the metacarpo-phalangeal joint is bent.

The ADDUCTOR vel OPPONENS MINIMI DiGixi, G, resembles the opponens
pollicis in being attached to the metacarpal bone. Its origin is from the

process of the unciform bone, and the lower part of the annular ligament ;

its insertion is fixed into the ulnar side of the metacarpal bone of the little

finger.

Fig. 84.

DEEP DISSECTION OF THE PALM OP THE HAND. (Illustrations of Dissections.)

Vessels .

a. Ulnar artery, cut.

6. Profunda branch.

e. Deep palmar arch.

d. Radial digital artery of the index finger.

e. Arteria magna pollicis.

/. Interosseous arteries.

Nerves :

1. Ulnar nerve, cut.

2. Deep branch of the palm of the hand, and 4,

its continuation to end in some of the

thumb muscles.

3. Offsets to the inner two lumbricales.

The adductor is partly overlaid by the preceding muscles ; and beneath

it the deep branches of the ulnar artery and nerve pass.

Action. It raises the inner metacarpal bone, and moves it towards the

others, so as to deepen the palm of the hand.

Dissection. The radial artery comes into the hand between the first

Muscles :

A. Abductor pollicis.

B. Opponens pollicis.

c. Flexor brevis pollicis.

D. Adductor pollicis.

E. Abductor minimi digiti.

F. Flexor brevis minimi digiti.

8. Opponens minimi digiti.

I. Lumbricales.

J. First dorsal interosseous.
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two metacarpal bones ; and to lay bare the vessel, it will be requisite to

detach the origin of the flexor brevis pollicis. The deep palmar arch, and
the branch of the ulnar nerve accompanying it, together with their offsets,

are to be dissected out.

A fascia, which covers the interossei muscles, is to be removed, when
the dissector has observed its connection with the transverse ligament

uniting the heads of the metacarpal bones.

RADIAL ARTERY IN THE HAND (h'g. 84). The radial artery enters

the palm at the first interosseous space, between the heads of the first dorsal

interosseous muscle : and after furnishing one branch to the thumb, and
another to the index finger, turns across the hand towards the ulnar side,

with its venae comites, forming the deep arch.

The deep palmar arch (e) extends from the interosseous space to the

base of the metacarpal bone of the little finger, where it joins the profunda

communicating branch (b). Its convexity, which is but slight, is directed

^ forwards ; and its position is nearer the carpal bones than that of the

superficial arch. The arch has a deep position in the hand, and lies on

, the metacarpal bones and the interossei muscles. It is covered by the

: long flexor tendons, and in part by the flexor brevis pollicis. The branches

of the arch are the following :

a. Recurrent branches pass from the concavity of the arch to the front

of the carpus ; these supply the bones, and anastomose with the other carpal
v' arteries.

b. Three perforating arteries pierce the three inner dorsal interossei
v

muscles, and communicate with the interosseous arteries on the back of
- the hand.

c. Usually there are three palmar interosseous arteries
(/), which

occupy the three inner metacarpal spaces, and terminate by joining the

digital branches of the superficial palmar arch at the cleft of the fingers.
These branches supply the interosseous muscles, and the two or three inner

lumbricales ; they vary much in their size and distribution.

d. Digital branches of the radial. The large artery of the thumb (?}

(art. princeps pollicis) runs between the first metacarpal bone and the

flexor brevis pollicis, to the interval between the heads of the muscle,
where it divides into the two collateral branches of the thumb : these are

distributed like the arteries of the superficial arch.

e. The digital branch of the index finger (d) (art. radialis indicis) is

directed over the first dorsal interosseous muscle, J, and beneath the short

flexor and the adductor pollicis, to the radial side of the forefinger. At
the free or anterior border of the adductor pollicis, D, this branch is usually
connected by an offset with the superficial palmar arch ; and at the end of

the digit it unites with the branch furnished to the opposite side by the

ulnar artery.
The deep branch of the ulnar nerve (

2

) accompanies the arch of the

radial artery as far as the muscles of the thumb, and terminates in offsets

to the adductor pollicis and the inner head of the short flexor.

Branches. Near its origin the nerve furnishes branches to the muscles

of the little finger. In the palm it gives offsets to all the palmar and
dorsal interosseous muscles, and to the inner two lumbrical muscles (

3

),

besides the terminal brandies before mentioned.

The transverse metacarpal ligament connects together the heads of the

four inner metacarpal bones. Its cutaneous surface is hollowed where the

flexor tendons cross it ; and beneath the interossei muscles pass to their
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insertion. To the posterior border the fascia covering the interossei

muscles is united. The ligament should now be taken away to see the

interossei muscles.

The INTEROSSEI MUSCLES, so named from their position between the

metacarpal bones, are seven in number. Two muscles occupy each space,

except in the first where there is only one ; they arise from the meta-

carpal bones, and are inserted into the first phalanx of the fingers. They
are divided into palmar and dorsal interossei

; but all the small muscles

are evident in the palm of the hand, though some project more than the

others.

The palmar muscles (fig. 85), three in number, are smaller than the

dorsal set, and are most prominent in the palm of the hand. They arise

from the palmar surface of the metacarpal bones of the fingers on which

they act, viz., those of the fore, ring, and little fingers ; and they are in-

serted into the ulnar side of the fore, and the radial side of the other two

disits.

b
0)

Fig. 85. Fig. 86.

',

THREE PALMAR INTEROSSEOUS MUSCLES.

a. Muscle of the little finger ; b, of the ring

finger ; and c, of the forefinger.

FOUR DORSAL INTEROSSEOUH MUSCLFS.

d. Muscle of the forefinger, called sometimes

abductor indicis.

e and/. Muscles of the middle finger.

y. Muscle of the ring finger.

Both sets of muscles have a similar termination (tig. 82, b) : the fibres

end in a tendon, which is inserted into the side of the first or metacarpal

phalanx, and sends an expansion to join the extensor tendon on the dor-

sum of the bone.

The dorsal interossei (fig. 86) extend farther back than the palmar set,

and arise by two heads from the lateral surfaces of the metacarpal bones

between which they lie. The dorsal muscles are thus allotted to the

digits : two belong to the second finger, a third is connected with the

radial side of the fore, and the fourth with the ulnar side of the ring

finger.
Action. They help to bend the metacarpo-phalangeal joints by their
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attachment to the first phalanx ; and assist in the extension of the two
last phalanges! joints through their union with the extensor tendon.

Further they can separate and approximate the fingers : thus the palmar
set adduct to the second finger ; and the dorsal abduct from the middle
line of the second finger the two attached to this digit moving it to the

right and left of that line.

Dissection. The attachments of the annular ligament to the carpal
bones on each side are to be next dissected out by taking away the small

muscles of the thumb and little finger. Before reading its description,
the ends of the cut ligament muy be placed in apposition.
The anterior annular ligament is a firm ligamentous band, which arches

over and binds down the flexor tendons of the fingers. It is attached ex-

ternally to the front of the os scaphoides, and to the fore and inner parts,
and ridge of the os trapezium ; and internally to the unciform and pisiform
bones. By its upper border it is connected with the aponeurosis of the

forearm ; and by its anterior surface it joins the palmar fascia. On it lie

the palmaris longus and the ulnar artery and nerve.

Dissection. Next follow the tendon of the flexor carpi radialis through
-the os trapezium to its insertion into the metacarpal bones.

The tendon of theflexor carpi radialis, in passing from the forearm to

the hand, lies in the groove in the os trapezium between the attachments
of the annular ligament to the bone, but outside the arch of that ligament ;

here it is bound down by a fibrous sheath lined by a synovial membrane.
The tendon is inserted into the base of the metacarpal bone of the index

finger, and sends a slip to that of the middle digit.

SECTION VI.

THE BACK OF THE FOREARM.

Position. During the dissection of the back of the forearm the limb lies

with the forepart undermost, and a small block is to be placed beneath the

wrist for the purpose of stretching the tendons.

Dissection (fig. 87). The fascia and the cutaneous nerves and vessels

are to be reflected from the muscles of the forearm, and from the tendons

on the back of the hand ; but in removing the fascia in the forearm, the

student must be careful not to cut away the posterior interosseous vessels,

which are in contact with it on the inner side in the lower third. A thick-

ened band of the fascia opposite the carpus (the posterior annular ligament)
is to be left.

Let the integument be removed from the fingers, in order that the ten-

dons may be traced to the end of the digits.

The several muscles should be separated from one another up to their

origin, especially the two radial extensors of the wrist.

The posterior annular ligament, K, consists of the special aponeurosis
of the limb, thickened by the addition of some transverse fibres, and is

situate opposite the lower end of the bones of the forearm. This band is

connected at the outer part to the radius, and at the inner to the cuneiform

and pisiform bones. Processes from it are fixed to the bones beneath, and
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confine the extensor tendons. The ligament will be subsequently examined
more in detail.

SUPERFICIAL LAYER OF MUSCLES (fig. 87). The muscles are arranged
in a superficial and a deep layer, as on the anterior part of the forearm.

H
r.
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Muscles :

A. Supinator longus.

B. Extensor carpi radialis longus.

0. Extensor carpi radialis breris.

B. Extensor communis digitorum.

E. Extensor minimi digiti.

p. Extensor carpi ulnaris.

G. Anconeas.

H. Extensor ossi metacarpi pollicis.

1. Extensor primi internodii.

J. Extensor secundi internodii pollicis.

K. Posterior annular ligament.

L. Bands uniting the tendons of the common ex-

tensor on the back of the hand.

N. Insertion of the common extensor into the

last two phalanges.

Arteries :

a. Posterior interosseons.

1. Radial.

2. Posterior carpal arch.

d. Metacarpal branch.

4. Dorsal branches of thumb and forefinger.

SUPERFICIAL LATBR OP MUSCLES ON THE BACK OP THE FOREARM, WITH SOME VESSELS.

(Illustrations of Dissections.)

The superficial layer contains seven muscles, which arise mostly by a com-

mon tendon from the outer condyle of the humerus, and have the under-

mentioned position one to another from without inwards ;
the long supi-
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nator, A, the two radial extensors of the wrist, B and c (long and short),

the common extensor of the fingers, D, the extensor of the little finger, E,

and the ulnar extensor of the wrist, F. There is one other small muscle

near the elbow, the anconeus, G.

The SUPIXATOR RADII LONGUS, A, reaches upwards into the arm, and
limits on the outer side the hollow in front of the elbow. The muscle

arises from the upper two-thirds of the outer condyloid ridge of the hu-

merus, and the front of the external interrnuscular septum. The fleshy
fibres end about the middle of the forearm in a tendon, which is inserted

into the lower end of the radius, close above the styloid process.
In the arm the margins of the supinator are directed towards the sur-

face and the bone, but in the forearm and muscle is flattened over the others,

with its edges forwards and backwards. Its anterior border touches the

biceps and the pronator teres ; and the posterior is in contact with both

radial extensors of the wrist. Near its insertion the supinator is covered

by two extensors of the thumb. Beneath the muscle are the brachialis

anticus and musculo-spiral nerve, the extensors of the wrist, the radial

vessels and nerve, and the radius.

Action. The chief use of this supinator is to bend the elbow-joint. But
if the radius is either forcibly pronated or supinated the muscle can put the

hand into a state intermediate between pronation and supination, the

thumb being brought above the forefinger.
If the radius is fixed as in climbing, the muscle will bring up the hu-

merus, bending the elbow.

The EXTKNSOR CARPI RADIALIS LONGiOR, B, arises from the lower third

of the outer condyloid ridge of the humerus, and the front of the contigu-
ous intermuscular septum ; and from the septum between it and the next

muscle. The muscle lies on the short radial extensor, being partly cov-

ered by the supinator longus ; and its tendon passes beneath the extensors

of the thumb, and the annular ligament, to be inserted into the base of the

metacarpal bone of the index finger. Along its outer border lies the radial

nerve.

Action. The long extensor straightens first the wrist, and bends next

the elbow joint.
If the hand is fixed. in climbing, it will act on the humerus like the

long supinator.
The EXTENSOR CARPI RADIALIS BREVIOR, c, is attached to the outer

condyle of the humerus by a tendon common to it and the three following

muscles, viz., common extensor of the fingers, extensor of the little finger
and ulnar extensor of the wrist : it takes origin also from the capsular

ligament of the elbow joint. The tendon of the muscle is closely con-

nected with the preceding, and after passing with it through the same com-

partment of the annular ligament, is inserted into the base of the meta-

carpal bone of the middle finger.
Concealed on the outer side by the two preceding muscles this extensor

rests on the radius and some of the muscles attached to it, that is to say,
on the supinator brevis, and the pronator teres. Along the ulnar side is

the common extensor of the fingers; and the extensors of the thumb come
between it and the digital extensor. Both radial extensors of the carpus
have usually a bursa at the insertion.

Action. This muscle resembles its fellow in extending the wrist, but

differs from it in extending the elbow.
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Acting with the long extensor of the wrist it will move the lower end
of the radius in supination.
The EXTENSOR COMMUNIS DiGiTORUM, D, is single at its origin, but is

divided inferiorly into four tendons. It arises from the common tendon,
from aponeurotic septa between it and the muscles around, and from the

aponeurosis of the limb. Near the lower part of the forearm the muscle
ends in three tendons, which pass through a compartment of the annular

ligament with the indicator muscle; below the ligament, the most internal

tendon divides into two, and all four are directed along the back of the

hand to their insertion into the two last phalanges of the fingers.
On the back of the fingers the tendons have the following arrangement.

On the dorsum of the first phalanx each forms an expansion with the ten-

dons of the lumbricales and interossei muscles (fig. 82). At the front of

that phalanx it divides into three parts (fig. 87,
N
) : the central one is fixed

into the base of the second phalanx, whilst the lateral pieces unite, and are

inserted into the base of the last phalanx. On the fore and little fingers
the expansion is joined by the special tendons of those digits ; and oppo-
site the first two articulations of each finger the tendon sends down lateral

bands to join the capsule of the joint.

This muscle is placed between the extensors of the wrist and little finger,
and conceals the deep layer. On the back of the hand the tendons are

joined by cross pieces, L, which are strongest between the ring finger ten-

don and its collateral tendons ; they prevent the ring finger being raised if

the others are closed.

Action. The muscle straightens the three phalanges of the fingers from
root to tip, and separates the four digits from each other. It can extend
the nearest joint of each finger whilst the two farthest are kept bent by the

flexors; and it can straighten the last two articulations when the nearest

is bent.

The digits being straightened, it will assist the other muscles in extend-

ing the wrist and the elbow.

The EXTENSOR MINIMI DIGITI, E, is the most slender muscle on the back

of the forearm, and appears to be but a part of the common extensor. Its

origin is in common with that of the extensor communis, but it passes

through a distinct sheath of the annular ligament. Beyond the ligament
the tendon splits into two, and only one unites by a cross piece with the

tendon of the common extensor : both finally join the common expansion
on the first phalanx of the little finger.

Action. It extends the little finger and moves back the wrist and elbow.

As the inner piece of the split tendon is not united with the common ex-

tensor it can straighten the digit during flexion of the other fingers.

The EXTENSOR CARPI ULNARis MUSCLE, F, arises from the common

tendon, and the aponeurosis of the forearm ; it is also fixed by fascia to

the posterior border of the ulna below the anconeus muscle (about the

middle third). Its tendon becomes free from fleshy fibres near the annu-

lar ligament, and passes through a separate sheath in that structure to be

inserted into the base of the metacarpal bone of the little finger.

Beneath this extensor are some of the muscles of the deep layer, with

part of the ulna. On the outer side is the extensor of the little finger,

with the posterior interosseous vessels.

Action. As the name expresses, the muscle puts back the wrist and in-

clines the hand towards the ulnar side : it can then extend the elbow joint.

The ANCONEUS, G, is a small triangular muscle near the elbow. It arises
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from the outer condyle of the humerus by a tendon distinct from, and on
the ulnar side of the common tendon of origin of the other muscles. From
this origin the fibres diverge to their insertion into the outer side of the

olecranon, and into the impression on the upper third of the posterior sur-
face of the ulna.

Fig. 88.
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Muscles :

A. Supinator longus.
B. and c. Radial extensors of the carpus, cut.

D. Supinator brevis.

E. Extensor ossis metacarpi pollicis.

F. Extensor primi internodii.

o. Extensor secundi internodii.

H. Extensor indicis.

r. Posterior annular ligament.

Arteries :

a. Posterior interosseous.

6. Recurrent interosseous.

c. Dorsal part of the anterior interosseous.

d. Dorsal part of the radial.

e. Dorsal branches to the thumb and forefinger.

/. Dorsal carpal arch.

ff. Two posterior interosseous (ulnar) of the

hand.

Iferves :

2. Radial.

3. Posterior interosseons at its origin, and 4,

near its ending in a swelling ou the back

of the carpus.

DISSECTION OF THE DEEP LATER OF MUSCLES, AND THE VESSELS AND NERVE ON THE BACK OF

THE FOREARM. (Illustrations of Dissections.)

The upper fibres are nearly transverse, and are contiguous to the lowest

of the triceps muscle. Beneath the anconeous lie the supinator brevis

muscle, and the recurrent interosseous vessels.

Action. Commonly it acts on the ulna, and assists the triceps in ex-

tending the elbow.
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Dissection (fig. 88). For the display of the deep muscles at the back of

the forearm, and the posterior interosseous artery and nerve, three of the

superficial muscles, viz., extensor communis, extensor minimi digiti, and
extensor carpi ulnaris, are to be detached from their origin and turned

aside : in this proceeding the small branches of the nerve and artery enter-

ing the muscles may be divided.

The loose tissue and fat are then to be removed from the muscles, and
the ramifications of the artery and nerve ; and a slender part of the nerve,
which sinks beneath the extensor of the second phalanx of the thumb
about the middle of the forearm, should be traced beyond the wrist.

The separation of the muscles should be made carefully, because the

highest two of the thumb are not always very distinct from each other.

DEEP LAYER OF MUSCLES (fig. 88). In this layer there are five small

muscles, viz., one supinator of the forearm, and four special extensor mus-
cles of the.thumb and forefinger. The highest muscle, surrounding partly
the upper end of the radius, is the supinator brevis, n. Below this are the

three muscles of the thumb in the following order : the extensor of the

metacarpal bone, E, the extensor of the first, F, and that of the second

phalanx, G. On the ulna the indicator muscle, H, is placed.
The EXTENSOR ossis METACARPI POLLICIS, E, is the largest and highest

of the extensor muscles of the thumb, and is sometimes united with the

supinator brevis. It arises from the posterior surface of the radius for

three inches below the supinator brevis
;
from the ulna for the same dis-

tance by a narrow special impression on the upper and outer part of the

posterior surface ; and from the intervening interosseous membrane. The
tendon is directed outwards over the radial extensors of the wrist, and

through the annular ligament, to be inserted into the base of the metacarpal
bone of the thumb, and by a slip into the os trapezium.
The muscle is concealed at first by the common extensor of the fingers ;

but it becomes cutaneous between the last muscle and the extensors of the

wrist, about two inches above the end of the radius (fig. 87). Opposite
the carpus the radial artery winds backwards beneath its tendon. Between
the contiguous borders of this muscle and the supinator brevis the posterior
interosseous artery (a) appears.

Action. By this muscle the thumb is moved backwards from the palm
of the hand, and the wrist is extended on the radial side.

The EXTENSOR PRIMI iNTERNODii POLLICIS, F, is the smallest muscle
of the deep layer, and its tendon accompanies that of the preceding ex-

tensor. Its origin, about one inch in width, is from the radius and the

interosseous membrane, close below the attachment of the preceding muscle.

The tendon passes through the same space in the annular ligament as the

extensor of the metacarpal bone, and is inserted into the metacarpal end
of the first phalanx of the thumb. With respect to surrounding parts this

muscle has the same connections as the preceding.
Action. It extends first the nearest phalanx, and then the wrist, like

its companion.
The EXTENSOR SECUNDI INTERNODII POLLICIS, G, arises from the ulna

for four inches below the anconeus, along the ulnar side of the extensor of

the metacarpal bone ; and from the interosseous membrane, below, for one

inch. Its tendon passing through a sheath in the annular ligament, dis-

tinct from that of the other two extensor muscles, is directed along the

dorsum of the thumb to be fixed to the base of the last phalanx.
It is covered by the same muscles as the other extensors of the thumb,
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but it becomes superficial nearer the lower end of the radius. Below the

annular ligament its tendon crosses the radial artery, and the extensors of

the wrist.

Action. Its use is similar to that of the extensor of the first phalanx.
When the phalanges are straight, the two extensors will assist in carrying
back the metacarpal bone.

The EXTENSOR INDICIS, H (indicator), arises from the ulna for three or

four inches, usually beyond the middle, and internal to the preceding mus-
cles ; and from the interosseous ligament below. Near the annular liga-
ment the tendon becomes i'ree from muscular fibres, and passing through
that band with the common extensor of the fingers, is applied to, and blends

with, the external tendon of that muscle in the expansion on the phalanx
of the forefinger.

Until this muscle has passed the ligament it is covered by the superfi-
cial layer, but it is afterwards subaponeurotic.

Action. The muscle can point the fore finger even when the three inner

fingers are bent, inclining it towards the others at the same time. And it

will help the common extensor of the digits in pulling back the hand.

Dissection. To lay bare the supinator brevis, it will be necessary to

detach the anconeus from the external condyle ot the humerus, and to cut

through the supinator longus and the radial extensors of the wrist. After

those muscles have been divided, the fleshy fibres of the supinator are to

be followed forwards to their insertion into the radius ; and that part of

the origin of the flexor profundus digitorum, which! lies on the outer side

of the insertion of the brachialis anticus, is to be removed.
The SUPINATOR BREVIS, D, surrounds the upper part of the radius,

except at the tubercle and along a slip of bone below it. It arises from a

depression below the small sigmoid cavity of the ulna, from the external

margin of the bone for two inches below that pit, and from the orbicular

ligament of the radius and the external lateral ligament of the elbow joint.
The fibres pass outwards, and are inserted into the upper third or more of

the radius, except at the inner part, reaching downwards to the insertion

of the pronator teres, and forwards to the hollowed anterior surface.

The supinator is concealed altogether at the posterior and external

aspects of the limb by the muscles of the superficial layer; and anteriorly
the radial vessels and nerve lie over it. The lower border is contiguous
to the extensor ossis metacarpi pollicis, only the posterior interosseous

artery (a) intervening. Through the substance of the muscle the posterior
interosseous nerve (

3

) winds to the back of the limb.

Action. When the radius has been moved over the ulna as in prona-

tion, the short supinator comes into play to bring that bone again to the

outer side of the ulna.

The posterior interosseous artery (fig. 88, a) is an offset from the com-
mon interosseous trunk (p. 269), and reaches the back of the forearm

above the ligament between the bones. Appearing between the contiguous
borders of the supinator brevis and extensor ossis metacarpi, the artery
descends at first between the superficial and deep layers of muscles ; and

afterwards, with a superficial position in the lower third of the forearm,

along the tendon of the extensor carpi ulnaris as far as the wrist, where it

ends by anastomosing with the carpal and anterior interosseous arteries.

It furnishes muscular offsets to the contiguous muscles, except the two or

three outer ; and the following recurrent branch :

The recurrent branch (b) springs from the artery near the commence-
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ment, and ascends on or through the fibres of the supinator, but beneath

the anconeus, to supply both those muscles and the elbow joint, and to

anastomose with the superior prof'unda artery in the last-named muscle, as

well as with the recurrent radial.

The posterior interosseous nerve (
3

) takes origin from the musculo-spiral
trunk (p. 259), and winds backwards through the fibres of the supinator
brevis. Escaped from the supinator, the nerve is placed between the

superficial and deep layers of muscles as far as the middle of the forearm.

Much reduced in size at that spot, it sinks beneath the extensor of the

second phalanx of the thumb, and runs on the interosseous membrane to

the back of the carpus. Finally the nerve enlarges beneath the tendons

of the extensor comnumis digitorum, and terminates in filaments to the

ligaments and the articulations of the carpus.
Branches, It furnishes offsets to all the muscles of the deep layer ;

and to those of the superficial layer with the exception of the three follow-

ing, viz., anconeus, supinator longus, and extensor carpi radialis longior.
RADIAL ARTERY AT THE WRIST (fig. 88). The radial artery (d),

with its venae comites, winds below the radius to the back of the carpus,
and enters the palm of the hand at the first interosseous space, between the

heads of the first dorsal interosseous muscle. At first the vessel lies

deeply on the external lateral ligament of the wrist joint, and beneath the

tendons of the extensors of the metacarpal bone, E, and first phalanx of

the thumb, F
; but afterwards it is more superficial, and is crossed by the

tendon of the extensor of the second phalanx of the thumb, G.

Offsets of the external cutaneous nerve entwine around the artery, and
the radial nerve is superficial to it. Its branches are numerous but incon-

siderable in size:

. The dorsal carpal branch (f) passes transversely beneath the ex-

tensor tendons, and forms an arch with a corresponding offset of the ulnar

artery ; with this arch the posterior interosseous artery joins.
From the carpal arch branches (g) descend to the third and fourth

interosseous spaces, and constitute two of the three dorsal interosseous

arteries: at the cleft of the fingers each divides into two, which are con-

tinued along the dorsum of the digits. In front they communicate witli

the digital arteries ; and behind they are joined by the perforating
branches of the palmar arch.

b. The metacarpal or first dorsal interosseous branch (fig. 87, 5),
reaches the space between the second and third metacarpal bones, and

anastomoses, like the corresponding arteries of the other spaces, with a

perforating branch of the deep palmar arch. Finally it is continued to

the cleft of the fingers, where it joins the digital artery of the superficial

palmar arch, and gives small dorsal branches to the index and second

fingers.
c. Two small dorsal arteries of the thumb (c) arise opposite the meta-

carpal bone, along which they extend, one on each border, to be distributed

on its posterior aspect.
d. The dorsal branch of the index finger is distributed on the radial

edge of that digit.
The different compartments of the annular ligament may be seen more

completely by dividing the sheaths of the ligament over the several ten-

dons passing beneath. There are six different spaces, and each is lubri-

cated by a synovial membrane. The most external one lodges the first

two extensors of the thumb. The next is a large hollow for the two radial

19
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extensors of the wrist ; and a very small space for the extensor of the

second phalanx of the thumb follows on the ulnar side. Farther to the

inner side is the common sheath for the extensor of the fingers, and that

of the fore finger ; and then comes a separate compartment for the exten-

sor of the little finger. Internal to all is the space for the extensor carpi
ulnaris. The last muscle grooves the ulna ; but the others lie in hollows

in the radius in the order mentioned above, with the exception of the ex-

tensor minimi digiti, which is situate between the bones.

Dissection. If the supinator brevis be divided by a vertical incision,
and reflected from the radius, its attachment to the bone will be better

understood.

The posterior interosseous nerve, and the offsets from its gangliform

enlargement, may be traced more completely after the tendons of the ex-

tensor of the fingers and indicator muscle have been cut at the wrist.

The dorsal surface of the posterior interossei muscles of the han'l may
be cleaned, so that their double origin, and their insertion into the side,

and on the dorsum of the phalanges, may be observed. Between the heads
of origin of these muscles the posterior perforating arteries appear.

SECTION VII.

LIGAMENTS OF THE SHOULDER, ELBOW, WRIST, AND HAND.

Directions. The ligaments of the remaining articulations of the limb,
which are still moist, may be examined at once ; but if any of them have
become dry, they may be softened by immersion in water, or with a wet

cloth, whilst the student learns the others.

Dissection. For the preparation of the external ligaments of the

shoulder-joint the tendons of the surrounding muscles, viz., subscapularis,

supra and infraspinatus, and teres minor, must be detached from the cap-
sule ; and as these are united with it, some care will be needed not to

open the joint.

SHOULDER JOINT. This ball and socket joint (fig. 89) is formed be-

tween the head of the humerus and the glenoid fossa of the scapula. In-

closing the articular ends of the bones is a fibrous capsule lined by a syno-
vial membrane. A ligamentous band (glenoid ligament) deepens the

shallow scapular cavity for the reception of the large head of the humerus.
The bones are but slightly bound together by ligamentous bands, for,

on the removal of the muscles, the head of the humerus may be drawn
from the scapula for the distance of an inch.

The capsular ligament (fig. 75,
5
) surrounds loosely the articular ends

of the bones ; it is thickened above and below, and receives fibres from

the contiguous tendons.

At the upper edge it is fixed around the articular surface of the scapula,
where it is connected with the long head of the triceps. At the lower

edge the ligament is fixed (fig. 89) to the neck of the humerus close to

the articular surface above, but at a little distance therefrom below ; and
its continuity is interrupted between the tuberosities (b~) by the tendon

of the biceps muscle, over which it is continued along the bicipital

groove (fig. 75). On the inner side there is generally an aperture in the
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capsule, below the coracoid process, through which the synovial mem-
brane of the joint is continuous with the bursa beneath the tendon of the

subscapularis.
The following muscles surround the articulation : above and behind

are the supraspinatus, infraspinatus, and teres minor; below, the capsule
is only partly covered by the subscapularis ; but internally it is well sup-

ported by the last-named muscle.

On the front of the capsule is a rather thick band of fibres the coraco-

hnmeral or accessory ligament (fig. 75,
8
),
which springs from the base of

the coracoid process of the scapula, and widening over the front of the

joint, is attached to the margins of the bicipital groove, and to the tube-

rosities.

Dissection. To see the interior of the articulation, cut circularly through
the capsule near the scapula. When this has been done the attachment

of the capsule to the bones, the glenoid ligament, and the tendon of the

biceps will be manifest.

The tendon of the biceps muscle arches over the head of the humerus,
and serves the purpose of a ligament in restraining the upward and out-

ward movements of that bone. It is attached to the upper part of the

glenoid fossa of the scapula (fig. 89, df),
and is united on each side with

the glenoid ligament. At first flat, it afterwards becomes round, and en-

tering the groove between the tuberosities of the humerus, it is surrounded

by the synovial membrane.

Fig. 89.

VIEW OF THE INTERIOR OF THE SHOULDER-JOINT.

a. Attachment of the capsule to the neck of c. Glenoid ligament around the glenoid fossa.

d. Tendon of the bici-ps fixed to the top of thethe humerus.

6. Interval of the bicipital groove. fossa.

The glenoid ligament (fig. 89, c) is a firm fibro-cartilaginous band,
which surrounds the fossa of the same name, deepening it for the reception
of the head of the humerus. It is about two lines in depth, and is con-

nected in part with the sides of the tendon of the biceps ; but most of its

fibres are fixed separately to the margin of the glenoid fossa.

The synovial membrane lines the articular surface of the capsule, and is

continued through the aperture on the inner part to join the bursa beneath

the subscapular muscle. The membrane is reflected around the tendon of

the biceps, and lines the bieipital groove of the humerus.
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Articular surfaces (fig. 89). The convex articular head of the humerus
is two or three times larger than the hollow in the scapula, and forms rather

less than the half of a sphere. The head of the bone is joined to the

shaft at an angle as it is in the femur, and a rotatory movement is pos-
sessed by the humerus in consequence.
The glenoid surface of the scapula is oval in form with the large end

down, and is very shallow ; it is not large enough to cover the head of the

humerus.
Movements. In this joint there is the common motion in four direc-

tions, with the circular or circumductory ; and in addition a movement of

rotation.

In the swinging or to and fro movement, the carrying forwards of the

humerus constitutes flexion, and the moving it backwards, extension.

Flexion is freer than extension ; and when the joint is most bent the

scapula, rotating on its axis, follows the head of the humerus, so as to

keep the centre of the glenoid fossa applied to the middle of the articular

surface of the arm-bone. In extension the articular surface of the scapula
does not move after the humerus.

During these movements the head of the bone rests in the bottom of

the glenoid fossa, turning forwards and backwards around a line represent-

ing the axis of the head and neck ; and it cannot be dislodged by either

the rapidity or the degree of the motion.

The muscles have more influence than the loose capsule in controlling
the swinging motion.

Abduction and adduction. When the limb is raised, it is abducted,
and when depressed, adducted ; and in both cases the humerus rolls on the

scapula which is fixed.

During abduction the head of the humerus, descends to the lower and

larger part of the glenoid fossa, and projects beyond it against the cap-
sule ; whilst the great tuberosity rubs against the arch of the acromion.

In this condition a little more movement down of the head either by
muscles depressing it, or by force elevating the farther end of the bone,
will throw it out of place, giving rise to dislocation.

In adduction the head of the bone rises into the socket, the limb meets
the trunk, and the tense capsule is set at rest. After the reduction of a

dislocation the limb is fixed to the side in this position of security against
further displacement.

In circumduction the humerus passes in succession through the four

different states before mentioned, and the limb describes a cone, whose

apex is at the shoulder and base at the digits.
Hotation. There are two kinds of rotatory movement, viz., in and

out ; and in each the motion of the head and shaft of the bone has to be

considered.

In rotation in, the great tuberosity is turned forwards, and the head
rolls from before back across the glenoid fossa so as to project behind.

The shaft is moved forwards round a line lying on its inner side, which
reaches from the centre of the head to the inner condyle.

In rotation out, the osseous movements are reversed : thus the tuberosity
turns back, the head rolls forward so as to project in front, and the shaft

is carried back around the line before said.

The upper thickened part of the capsule will be tightened in rotation,

but the muscles are the chief agents in checking the movements.
Dissection. To make the necessary dissection of the ligaments of the
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elbow, the brachialis anticus must be taken away from the front, and the

triceps from the back of the joint. The muscles connected with the outer

and inner condyles of the humerus, as well as the supinator brevis and
the flexor profundus, are to be removed. With a little cleaning the four

ligaments anterior, posterior, and two lateral will come into view.

The interosseous membrane between the bones of the forearm will be

prepared by the removal of the muscles on both surfaces.

THE ELBOW JOINT (h'g. 90). In this articulation the lower end of the

humerus is received into the hollow of the ulna, so as to produce a hinge-
like arrangement ; and the upper end of the radius assists to form part of

the joint. Where the bones touch the surfaces

are covered with cartilage, and their articular ends

are kept in place by the following ligaments :

The external lateral ligament is a roundish fas-

ciculus, which is attached by one end to the outer

condyle of the humerus, and by the other to the

orbicular ligament around the head of the radius.

A few of the posterior fibres pass backwards to the

external margin of the ulna.

The internal lateral ligament is triangular in

shape. It is pointed at its upper extremity, and
is connected to the inner condyle of the humerus.
The fibres diverge, and are inserted in this way:
The anterior, which are the strongest, are fixed to

the edge of the coronoid process ; the posterior are

attached to the side of the olecranon ; whilst a few
middle fibres join a transverse ligamentous band
over the notch between the olecranon and the coro-

noid process. The ulnar nerve is in contact with

the ligament; and vessels enter the joint by an

aperture beneath the transverse band.

The anterior ligament is thin, and its fibres are

separated by intervals in which masses .of fat are

lodged. By its upper edge the ligament is inserted

into the front of the humerus, and by its lower
into the front of the coronoid process and the or-

bicular ligament. The brachialis anticus muscle
covers it.

The posterior ligament is much thinner and
looser than the anterior, and is covered completely

by the triceps muscle. Superiorly it is attached

to the humerus above the fossa for the olecranon ;

and inferiorly it is inserted into the olecranon.

Some few fibres are transverse between the mar-

gins of the fossa before mentioned.

Dissection. Open the joint by an incision

across the front near the humerus, and disarticu-

late the bones, in order that the articular surfaces

may be seen.

The synovial membrane of the joint can be traced from one bone to

another along the inner surface of the connecting ligaments. It projects
between the radius and the orbicular ligament, and serves for the articu-

lation of the head of that bone with the small sigmoid cavity of the ulna.

THE LIGAMENTS OP THE EL-

BOW JotNT, AND THB
SHAFT OF THE RADIUS
AND ULNA (Bourgery aud

Jacob).

1. Capsule of the elbow

joint.

2. Oblique ligament
3. Interosseous ligament.
4. Aperture for bloodves-

sels.

5. Tendon of the biceps.
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Articular surfaces. The humerus presents inferiorly two distinct ar-

ticular faces for the bones of the forearm. The one for the radius, on the

outer side, consists of a rounded eminence (capitellum) on the front of the

bone, which is covered with cartilage only on the interior aspect. The
surface in contact with the ulna is limited internally and externally by a

prominence, and hollowed out in the centre (trochlea). On the front of

the humerus above the articular surface are two depressions which receive

the coronoid process and the head of the radius during flexure of the

joint; and on the posterior aspect is a large fossa for the reception of the

olecranon in extension of the' joint.

On the end of the ulna the large sigmoid cavity is narrowed in the cen-

tre, but expanded in front and behind (tig. 91). A slightly raised line

extends from front to back, and is received into the hollow of the trochlea

of the humerus. Across the bottom of the cavity the cartilage is wanting

completely, or for a greater or smaller distance.

The end of the radius presents a circular depression with a raised mar-

gin. In the bent state of the joint the hollow of the radius fits on the

outer eminence of the humerus, and the bone is supported during rotation

of the limb.

Movement. This joint is like a hinge in its movements, and permits

only flexion and extension.

In flexion the bones of the forearm move forwards, each on its own
articular surface, so as to leave the back of the humerus uncovered. The
extent is checked by the meeting of the bones of the arm and forearm.

Owing to the slanting surface of the humerus the hand falls inside the

limb when the joint is fully bent.

The ligaments are relaxed, with the exception of the following, viz.,

the posterior, and the hinder part of the internal lateral.

In extension the ulna and radius are carried back over the articular sur-

face of the humerus until they come into a line with the arm-bone. This

movement is checked by the olecranon touching the humerus.
The anterior ligament, and the fore part of the internal lateral ligament

are made tight, but the hinder fibres of the internal lateral are relaxed.

UNION OF THE RADIUS AND ULNA. The radius is connected with the

ulna at both ends by means of distinct ligaments and synovial membrane ;

and the shafts of the bones are united by interosseous ligaments.

Upper radio-ulnar articulation. In this joint the head of the radius is

received into the small sigmoid cavity of the ulna, and is kept in place by
the following ligamentous band :

The annular or orbicular ligament (fig. 91, a) is about one-third of an
inch wide, and is stronger behind than before; it is placed around the

prominence of the head of the radius, and is attached to the anterior and

posterior edges of the small sigmoid cavity of the ulna. Its upper border,

the widest, is connected with the ligaments of the elbow joint; but the

lower is free, and is applied around the neck of the radius. In the socket

formed by this ligament and the cavity of the ulna, the radius moves

freely.
The synovial membrane is a prolongation of that lining the elbow joint;

it projects inferiorly between the neck of the radius and the lower margin
of the annular ligament.

Ligaments of the shafts of the bones. The aponeurotic stratum con-

necting together the bones in nearly their whole length consists of the two

following parts:
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Fig. 91.

VIEW OP THE ORBICULAR LIGAMENT

(a) OF THE RADIUS, WHICH RETAINS

TH K UPPER KND OF THE BONK AGAIXST
THB ULNA.

The interosseous membrane (fig. 90,
3

) is a thin fibrous layer, which is

attached to the contiguous margins of the radius and ulna, and forms an

incomplete septum between, the muscles on the front and back of the fore-

arm. Most of its fibres are directed obliquely inwards towards the ulna,

though a few on the posterior surface have
an opposite direction. Superiorly the

membrane is wanting for a considerable

space, and through the interval the poste-
rior interosseous vessels pass backwards.
Some small apertures exist in it for the

passage of vessels ; and the largest of these

(*) is about two inches from the lower

end, through which the anterior interos-

seous artery turns to the back of the wrist.

The membrane gives attachment to the

deep muscles.

The round ligament (fig. 90,
2

) is a

slender band above the interosseous mem-
brane, whose fibres have a direction oppo-
site to those of the membrane. By one
end it is fixed to the front of the coronoid

process, and by the other to the radius be-

low the tubercle. The ligament divides

the space above the interosseous membrane
into two parts. Oftentimes this band is

not to be recognized.
The lower radio-ulnar articulation cannot be well seen till after the

examination of the wrist joint (p. 297).
Movement of the radius. The radius moves forwards and backwards

around the ulna. The forward motion, directing the palm of the hand
towards the ground, is called pronation ; and the backward, by which the

palm of the hand is placed upwards, is named supination.
In pronation the upper end of the bone rotates within the band of the

orbicular ligament without shifting its position to the ulna. The lower

end, on the contrary, moves over the ulna from the outer to the inner

side, describing half a circle ; and the shaft crosses obliquely that of the

ulna.

In supination the lower end of the radius turns backwards over the

ulna ; the shafts come to be placed side by side, the radius being external ;

and the upper end rotates from within out in its circular band.

In these movements the radius revolves round a line, internal to the

shaft, which is prolonged upwards through the neck and head of the bone,
and downwards through the centre of a circle of which the small sigmoid

cavity of the ulna is a segment (Ward).
The upper end of the bone is kept in place by the orbicular ligament ;

the lower end by the triangular fibro-oartilage ; and the shafts are united

by the interosseous ligament, which is tightened in supination, and is re-

laxed in pronation.
In fracture of either bone the movements cease ; in the one case be-

cause the radius cannot be moved except it is entire ; and in the other,
because the ulnar support is wanting for the revolving radius.

Dissection. To see the ligaments of the wrist-joint, the tendons and
the annular ligaments must be removed from both the front and back ; and
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the fibrous structures and the small vessels should be taken from the sur-

face of the ligaments.
THE WRIST JOINT (fig. 92). The lower end of the radius, and the

first row of the carpal bones, except the os pisifbrme, enter into the wrist-

joint. Four ligaments maintain in contact the osseous surfaces, viz., an-

terior and posterior, and two lateral.

The ulna is shut out from this articu-

lation by means of a piece of fibro-

cartilage.
The external lateral ligament is a

short and strong band, which inter-

venes between the styloid process of

the radius and the outer part of the

scaphoid bone.

The internal lateral ligament is

smaller than the external, but is

longer than it. It is attached by one

end to the styloid process of the ulna,

and by the other to the rough, upper

part of the cuneiform bone. Some of

the anterior fibres are continued to the

pisiform bone.

The anterior ligament (fig. 92, *)

takes origin from the radius and the

fibro-cartilage, and is inserted into

the first row of carpal bones, except
the pisiform, at the anterior surface.

The posterior ligament (fig. 95, *)

is membranous, like the anterior, and
its fibres are directed downwards and
inwards. Superiorly it is attached to

the radius and the fibro-cartilage ; and

inferiorly it is fixed, like the anterior,

to the three outer carpal bones of the first row, but on the posterior

aspect.
Dissection. To see the form of the articulating surfaces, the joint

may be opened by a transverse incision through the posterior ligament,
near the bones of the carpus.

Articular surfaces. The end of the radius, and the fibro-cartilage

uniting it with the ulna, form an arch for the reception of the carpal
bones (fig. 93) ; and the surface of the radius is divided by a prominent
line into an external triangular, and an internal square impression. The
three bones of the first carpal row constitute a convex eminence (fig. 94),
which is received into the hollow before mentioned in this way : The

scaphoid bone (a) is opposite the external mark of the radius ; the semi-

lunar bone (5) touches the square impression, and all or part of the trian-

gular fibro-cartilage ; whilst the cuneiform bone
(<?)

is in contact with the

capsule (Henle), and sometimes with part of the fibro-cartilage.
The synovial membrane has the arrangement common to simple joints.

This joint communicates occasionally with the lower radio-ulnar articula-

tion by means of an aperture in the fibro-cartilage separating the two.

Movement. The wrist is a condyloid articulation, and possesses angular
motion in four different directions, with circumduction.

FKONT VIEW op THE ARTICULATIONS OF THE
WRIST JOINT, AND CARPAL AND META-
CARPAL BONES (Bourgery and Jacob).

1. Anterior ligament of the wrist joint.

2. Capsule of the joint of the metacarpal bone

of the thumb with the os trapezium.
3. Pisiform bone, with its separate joint and

ligamentons bands.

4. Transverse bands to the head of the meta-

carpal bones.
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Flexion and extension. In flexion the hand is moved forwards and in-

wards, whilst the carpus rolls on the radius from before back, and projects

behind, stretching the posterior ligament. In extension the hand is car-

ried backwards and outwards, and the row of carpal bones moves in the

opposite direction, viz., from behind forwards, so as to cause the anterior

ligament to be tightened. The hinder movement is freer than the forward.

Abduction and adduction. The row of carpal bones moves transversely
inwards in the former, and outwards in the latter state ; and the move-
ment is freer towards the ulnar than the radial side.

The latter ligaments are put on the stretch, the inner in abduction and
the outer in adduction ; and the motion is limited on the outer side by
the meeting of the styloid processes of the radius with the scaphoid bone.

Circumduction. The hand describes a cone in this movement, whose

apex is at the wrist and base at the digits ; and it moves more freely in

extension and adduction than in the opposite directions.

LOWER RADIO-ULNAR ARTICULATION. In this articulation the con-

vexity of the end of the ulna is received into a concavity on the radius ;

an arrangement just the opposite to that be-

tween the upper ends of the bones. Fig. 93.

The chief bond of union between the

bones is a strong fibro-cartilage ; but a kind
of capsule consisting of scattered fibres, sur-

rounds loosely the end of the ulna.

The triangular fibro-cartilage (fig. 93, c)
is placed transversely beneath the end of the

ulna, and is thickest at its margins and apex.

By its base the cartilage is fixed to the ridge
which separates the carpal from the ulnar

articulating surface of the radius ; and by its

apex to the styloid process of the ulna, and
the depression at the root of that point of THE WRIST JOINT OPENED TO SHOW

bone. Its margins are united with the COn-
THE ARCH FORMED BY THE BONES

.
p

. ,.
OF THE FOREARM WITH THE UNIT-

tiguous anterior and
_
posterior ligaments of ING FlBK0 .CARTILAQE) c .

the wrist joint ; and its surfaces enter into
. Radius.

different joints, viz., the wrist, and the lower &. uina.

radio-ulnar. It serves to unite the radius

and ulna, and to form part of the socket for the carpal bones. Occasion-

ally it is perforated by an aperture.
The synovial membrane (membrana sacciformis) is very loose, from

which circumstance it has received its name, and ascends between the

radius and the ulna : it is separated from that of the wrist-joint by the

triangular fibro-cartilage.
The use of this articulation is referred to with the movements of the

radius (p. 295).
UNION OF THE CARPAL BONES. The several bones of the carpus are

united into two rows by dorsal, palmar, and interosseous bands : and the

two rows are connected to each other by separate ligaments.
Dissection. The articulation of the carpal bones with each other will

be prepared by taking away all the tendons from the hand, and cleaning

carefully the whole of the connecting ligamentous bands. Two distinct

ligaments of the pisiform bone to the unciform and fifth metacarpal are

to be defined in the palm.
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At the same time the ligamentous bands uniting the metacarpal with

the carpal bones and with one another should be dissected.

Bones of the first row (fig. 94). The os semilunare is united to the

lateral bones, viz., scaphoid and cuneiform by a dorsal (fig. 94, c?), and a

palmar transverse band ; as well as, it is said, by an interosseous. ligament
at the upper part of the continuous surfaces. 1

The pisiform bone is articulated to the front of the cuneiform by a dis-

tinct capsule and a synovial membrane (fig. 92,
3

).
It has further two

special firm ligaments : one of these is attached to the process of the os

unciforme, and the other to the base of the fifth metacarpal bone.

The bones of the second row are connected together in the same way as

those of the first, viz., by a dorsal and a palmar band of fibres from one

bone to another. Between the contiguous rough surfaces of the several

ossicles are interosseons ligaments, one in each interval.

Movement. Only a small degree of gliding motion is permitted between

the different carpal bones, in consequence of the flattened articular sur-

faces, and the interosseous ligaments uniting one to another ; and this is

less in the second than in the first row.

One row with another (transverse carpal joint, fig. 94). The two rows
of carpal bones are connected by an anterior and posterior, and two lateral

ligaments.
The anterior ligament (p) consists of strong irregular fibres, and inter-

venes between the two rows (except the pisiform) on the palmar aspect.
The posterior ligament, which is longer and looser, and the greater num-
ber of whose fibres are transverse, has a corresponding attachment on the

dorsal aspect of the same bones.

Fig. 94.

a. Scaphoid bone. >

6. Semilunar.

c. Cuneiform.

d. Dorsal transvevse bands between those

bones.

e. Trapezium bone.

/. Trapezoid.

ff. Os magnnm.
h. Unciform.

t. Dorsal transverse bands joining the bones.

fc. External lateral ligament of the intercarpal

joint.

I. Internal lateral.

p Anterior ligaments.

ARTICULATIONS OF ONE CARPAL BONE WITH ANOTHFR, AND OF THE TWO ROWS WITH EACH

OTHER. THb JOINT BETWEEN THE TWO ROWS IS OPENED BEHIND.

Of the lateral ligaments the external (&) is the best marked, and ex-

tends between the os trapezium and the scaphoid bone ; the internal liga-

ment (/) reaches between the cuneiform and unciform bones.

Dissection. After the division of the lateral and posterior ligaments,

1 Interosseous ligaments in this row, distinct from the other bands, can scarcely

be said to exist.
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the one row of bones may be separated far enough from the other, to allow

a sight of the articular surfaces.

Articular surfaces. The first row of carpal bones (except pisiform)
forms internally an arch with the scaphoid (a), semilunar (d), and cunei-

form bone (c), whose hollow is turned towards the second ; and externally
a prominence with the scaphoid (a) which is received into a concavity in

the other row. In the second row the os magnum (g) and os unciforme

(Ji) present a condyloid projection, which is received into the arch before

mentioned ; but the two outer bones (trapezium and trapezoid, e andy)
are much below the level of the others, and form a slight hollow for the

reception of the outer part of the scaphoid bone.

One synovial membrane serves for the articulation of all the carpal

bones, except the pisiform with the cuneiform. Lining the joint between
the two rows of the carpus, the membrane sends upwards and downwards

prolongations between the individual bones. The offsets upwards are two,
and they sometimes join the synovial membrane of the wrist joint ; but

the offsets -in the opposite direction are three, and may be continued to all,

or only to some of the articulations between the four inner metacarpal with

their carpal bones. '*

Movements. The transverse carpal joint is partly condyloid, but only
>-

forward and backward motion is permitted. All lateral and circumduc-

tory movement is arrested, if the rows are closely applied together, by the :~

scaphoid striking against the os magnum on the one side, and the cunei-
'

form against the unciform on the other.

flexion. As the hand is bent forwards the lower row of carpal bones >

moves backwards, and renders pro-
minent the posterior ligament. This Fig- 95.

motion is also brought into play in

full bending of the wrist.

Extension. The backward move-
ment is freer than flexion. As the

lower carpal row moves towards the

palm, its progress is checked by the

anterior ligament of the joint, and by
the strong flexor tendons.

UNION OF THE METACARPAL
BONES. The metacarpal bones of

the four fingers are connected at

their bases by the following liga-
ment : A superficial dorsal (fig. 95)
and palmar fasciculus of fibres passes

transversely from one bone to the

next ; and the bands in the palm are

the strongest (fig. 92). Besides,
there- is a short interosseous ligament
between the contiguous rough sur-

faces of the bones.

Lateral union. Where the meta-

carpal bones touch they are covered

by cartilage ; and the articular sur-

faces are furnished with prolongations of the synovial membrane serving
for their articulation with the carpus.
At the anterior extremities the same four metacarpal bones are con-

60
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POSTERIOR LIGAMENTS OF THE WRIST, AND
CARPAL AND METACARPAL BONES (Bour-

gery and Jacob).

1. Posterior radio- carpal.

2. Carpo-metaciirpal joint of the thumb.

3. 3. Transverse bauds between tho bases of

the metacarpal bones.
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nected by the deep transverse ligament which was seen in the dissection

of the hand (p. 280).
UNION OF THE METACARPAL AND CARPAL BONES. The metacarpal

bones of the fingers are articulated with the carpal bones after one plan ;

but the bone of the thumb has a separate joint.

The metacarpal bone of the thumb articulates with the os trapezium ;

and the ends of the bones are incased in a separate capsular ligament (fig.

92,
2

).
The joint is furnished with a synovial membrane which is simple

in its arrangement.
The thumb-joint possesses angular movement in opposite directions, with

opposition and circumduction, thus :

Flexion and extension. When the joint is flexed the metacarpal bone
is brought into the palm of the hand, without the ball of the thumb being
turned to the tips of the fingers. Extension of the joint is very free, and

by it the metacarpal bone is removed from the palm towards the outer

border of the forearm.

Abduction and adduction. By these movements the metacarpal bone
is placed in contact with, or removed from the fore finger.

Opposition. In this movement the ball of the thumb is turned towards

the tip of each finger by a half circumductory motion of the metacarpal
bone ; and in picking up a pin the joints of the thumb, and the two last

joints of the fingers will be bent.

The metacarpal bones of the fingers receive longitudinal bands from the

carpal bones on both aspects, thus :

The dorsal ligaments (fig. 95) are two to each, except to the bone of

the little finger. The bands of the metacarpal bone of the fore finger come
from the os trapezium and os trapezoides ; those of the third metacarpal
are attached to the os magnum and os trapezoides; the bone of the ring

finger receives its bands from the os magnum and os unciforme ; and to

the fifth metacarpal bone there is but one ligament from the unciform.

The palmar ligaments (fig. 92) are weaker and less constant than the

dorsal. There is one to each metacarpal bone, except that of the little

finger. These ligaments may be oblique in direction ; and a band may be

divided between two, as in the case of the ligament attached to the os tra-

pezium and the second and third metacarpals. Sometimes one or more

may be wanting.
On the ulnar side of the metacarpal bone of the middle digit is a longi-

tudinal lateral band, which is attached above to the os magnum and unci-

forme, and below to the rough uinar side of the base of the above mentioned

bone. Sometimes this band isolates the articulation of the last two meta-

carpals with the unciform bone from the remaining carpo- metacarpal joint;

but more frequently it is divided into two parts, and does not form a com-

plete partition.
This band may be seen by opening behind the articulation between the

unciform and the last two metacarpal bones ; and by cutting through the

transverse ligaments joining the third and fourth metacarpals so as to

allow their separation.
Movement. Scarcely any appreciable antero-posterior movement exists

in the articulations of the bases of the metacarpal bones of the fore and
middle fingers; but in the ring and little fingers the motion is greater, with

slight abduction and adduction.

Dissection. The articulating surfaces of the bones in the carpo-meta-
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carpal articulation may be seen by cutting through the rest of the liga-
ments on the posterior aspect of the hand.

Articular surfaces. The metacarpal bone of the fore finger presents a

hollowed articular surface, which receives the prominence of the os tra-

pezoides, and articulates laterally with the os trapezium and os magnum.
The middle finger metacarpal articulates with the os magnum. The

metacarpal bone of the ring finger touches the unciform bone and the os

magnum. And the little finger bone is opposed to the os unciforme.

Synovial membranes. Usually two synovial membranes are interposed
between the carpal and metacarpal bones, viz., a separate one for the bone
of the thumb, and offsets of the common carpal synovial sac (p. 299) for

the others. 'Sometimes there is a distinct synovial sac for the articulation

of the os unciforme with the two inner metacarpals.
Interosseous ligaments. The interosseous ligaments between the bases

of the metacarpal bones may be demonstrated by detaching one bone from

another. There are also strong fibrous pieces between all the carpal bones
in the second row ; and slight ones are described as present on each side

of the os semilunare in the first row.

Dissection. For the examination of the joint between the head of the

metacarpal bone and the first phalanx of the finger, it will be requisite to

clear away the tendons and the tendinous expansion around it. A lateral

ligament on each side, and an anterior thick band are to be defined. One
of the joints may be opened to see the articular surfaces.

The same dissection may be made for the articulations between the pha-

langes of the finger.

UNION OF METACARPAL BONE AND FIRST PHALANX (fig. 96). In

this joint the convex head of the metacarpal bone is received into the

glenoid fossa of the phalanx, and the two
are retained in contact by the extensor and
flexor tendons, and by the following liga-
ments :

The lateral ligament (a) is the same on

both sides of the joint. Each is triangular
in form : it is attached by its upper part to

the tubercle on the side of the head of the

metacarpal bone, and below it is inserted into

the side of the phalanx and the anterior

ligament.
The anterior ligament (b~)

is a longitu-
dinal band, which is fixed firmly to the

phalanx, but loosely to the metacarpal
bone. It is fibro-cartilaginous in texture,

and is grooved for the flexor tendon : to its sides the lateral ligaments are

attached.

Covering the upper part of the joint is the extensor tendon
; this takes

the place of a dorsal ligament, and sends down an expansion on each side

which serves as a capsule to the articulation. The synovial membrane of

the joint is a simple sac.

In the articulation of the thumb two sesamoid bones are connected with

the anterior ligament, and receive most of the fibres of the lateral liga-

ments.

Movements. Motion in four opposite directions, and circumduction, exist

in these condyloid joints.

Fig. 96.
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Extension andflexion. The phalanx moves backwards in extension, so

as to give an angle with the metacarpal bone. The anterior ligament and
the flexor tendons are stretched, and control the movement. In flexion

the phalanx glides forwards under the head of the metacarpal bone, and
leaves this exposed to form the knuckle when the finger is shut. The
lateral ligaments and the extensor tendon are put on the stretch as the

joint is bent.

Abduction and adduction are the lateral movements of the finger from
or towards the middle line of the hand. The lateral ligament of the side of
the joint which is convex will be tightened, and the other will be relaxed.

The circumductory motion is less impeded in the thumb, and in the fore

and little fingers than in the others ; and in the thumb it allows the turn-

ing of the last phalanx towards the other digits in the movement of oppo-
sition.

UNION OF THE PHALANGES. The ligaments of the first joint are simi-

lar to those in the metacarpo-phalangeal articulation, viz., two lateral and
an anterior.

The lateral ligaments are triangular in form. Each is connected by its

apex to the side of the phalanx near the anterior part ; and by its base to

the contiguous phalanx and the anterior ligament.
The anterior ligament has the same mode of attachment between the

extremities of the bones as in the metacarpo-phalangeal joint, but it is not

so strong ; and the extensor tendon takes the place of a posterior band as

in that articulation.

There is a simple synovial membrane present in the joint.
The joint of the second with the last phalanx is like the preceding in

the number and disposition of its ligaments ; but all the articular bands
are much less strongly marked.

Articular Surfaces. The anterior end of each phalanx is marked by a

pulley-like surface. The posterior end presents a transversely hollowed

fossa, and is provided with a crest which fits into the central depression of

the opposed articular surface.

Movements. The two interphalangeal joints can be bent and straight-
ened like a hinge.

Flexion and extension. In flexion, the farther phalanx moves under the

nearer in each joint, and the motion is checked by the lateral ligaments
and the extensor tendon : in the joint between the middle and the meta-

carpal phalanx this movement is most extensive. In extension the farther

phalanx comes into a straight line with the nearer one and the motion is

stopped by the anterior ligament and the flexor tendons.
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TABLE OF THE CHIEF ARTERIES OF THE UPPER LIMB.
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TABLE OF THE SPINAL NERVES OF THE UPPER LIMB.
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CHAPTER IT.

DISSECTION OF THE THORAX.

SECTION I.

CAVITY OF THE THORAX.

THE cavity of the thorax is the space included by the spinal column,
the sternum and ribs, and by certain muscles in the intervals of the bony
framework. In it the organs of respiration, and the heart with its great
vessels are lodged : and through it the gullet, and some vessels and nerves

are transmitted.

Dissection. When the soft parts covering in front the bony parietes of

the thorax have been examined and taken away, the cavity is to be opened
by removing a portion of the anterior boundary. To make a sufficient

opening in the thorax, the sternum is to be sawn through opposite the in-

terval between the first two ribs, and again between the cartilages of the

fifth and sixth ribs. After detaching the lining membrane (pleura) from
the inner surface of the chest, the student is to cut through the true ribs,

except the first and seventh,
1 as far back as he can conveniently reach.

The loose sternum and the ribs can be removed by dividing the internal

mammary vessels, the triangularis sterni, and the intercostal muscles in

the first and sixth spaces. The bag of the pleura, and the cavity with its

contents will be now ready for examination.

The sternum and the cartilages of the ribs will be required hereafter for

the dissection of the ligaments.
Form. The included cavity is irregularly conical, with the apex above

and the base down ; and it appears, from the collapsed state of the lungs,
to be only partly filled by the contained viscera, but during life the whole
of the now vacant space is occupied by the expanded lungs. On a hori-

zontal section its shape would appear somewhat cordiform ; for the cavity
is flattened on the sides, is diminished in the middle line by the prominent
spinal column, and is projected backwards on each side of the spine.

Boundaries. On the sides are the ribs with their intercostal muscles
;

whilst in front is the sternum ; and behind is the spine.
The base is constructed at the circumference by the last dorsal vertebra

behind, by the end of the sternum before, and by the ribs on the side ;

whilst the space included by the bones is closed by the diaphragm.
The base is wider transversely than from front to back, and is convex

towards the chest ; though at certain spots it projects more than at others.

1 The student must be mindful to leave those ribs uncut ; the division of them
will not be advantageous to him, and will injure the dissection of the neck and
abdomen.
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Thus in the centre it is lower than at the sides, and is on a level with the

base of the xiphoid cartilage. On the right side it rises to a level with

the upper border of the fifth rib near the sternum ; and on the left to the

corresponding part of the upper border of the sixth rib.
1 From the lateral

projections, the diaphragm slopes suddenly towards its attachment to the

ribs, but more behind than before, so as to leave a narrow interval be-

tween it and the wall of the chest. The level of this attached part Avill

be marked by an oblique line over the side of the chest from the base of

the xiphoid cartilage to the tenth rib ; but it differs slightly on the two

sides, being rather lower on the left (fig. 97).
The apex of the space is continued higher than the osseous boundary,

and reaches into the root of the neck. Its highest point is not in the

middle line, for there the windpipe, bloodvessels, &c., lie ; but it is pro-

longed on each side for an inch or an inch and a half above the first rib,

so that the apex may be said to be bifid. Each point projects between

the scaleni muscles, and under the subclavian bloodvessels ; and in the

interval between them lie the several parts passing between the neck and

the thorax.

Dimensions. The extent of the thoracic cavity does not correspond
with the apparent size externally ; for the space included by the ribs be-

low is occupied by the abdominal viscera, and the cavity reaches above

into the neck.

In consequence of the arched condition of the diaphragm, the depth of

the space varies greatly at different points. At the centre, where the

depth is least, it measures about seven inches, but at the back as much

again ; and the other vertical measurements can be estimated by means of

the data given of the level of the base on the wall of the thorax.

Alterations in capacity. The size of the thoracic cavity is constantly

varying during life with the condition of the ribs and diaphragm in

breathing.
The horizontal measurements are increased in inspiration, when the ribs

are raised and separated from one another; and are diminished in expi-
ration as the ribs approach and the sternum sinks.

An alteration in depth is due to the condition of the diaphragm in res-

piration ; for the muscle descends when air is taken into the lungs, in-

creasing thus the cavity ; and ascends when the air is expelled from those

organs, so as to restore the previous size of the space, or to diminish it in

violent efforts. But the movement of the diaphragm is not equal through-
out, and some parts of the cavity will be increased more than others. For

instance, the central tendinous piece, which is joined to the heart-case,

moves but slightly ; but the lateral, bulging, fleshy valves descend freely,
and add greatly to the size of the lateral part of the chest by their separa-
tion from the thoracic parietes.
The thoracic cavity may be diminished by the diaphragm being pushed

upwards by enlargement, either temporary or permanent, of the viscera

in the upper part of the abdomen ; or by the existence of fluid in the

latter cavity.

1 This is the height in the dead body. The level to which it may reach in

great respiratory efforts during life will be stated with the account of the Dia-

phragm.
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THE PLEURAE.

The pleurae are two serous membranes, or closed sacs, which are re-

flected around the lungs in the cavity of the thorax. One occupies the

right, and the other the left half of the cavity ; they approach each other

along the middle line of the body, forming a thoracic partition or medias-

tinum.

Each pleura is conical in shape ; its apex projects into the neck above
the first rib (h'g. 97), and its base is in contact with the diaphragm. The
outer surface is rough, and is connected to the lung and the wall of the

thorax by areolar tissue, but the inner surface is smooth and secerning.

Surrounding the lung, and lining the interior of one-half of the chest, the

serous membrane consists of a parietal part pleura costalis, and of a vis-

ceral part pleura pulmonalis.
There are some differences in the shape and extent of the two pleural

bags. On the right side the bag is wider and shorter than on the left ;

and on the latter it is narrowed by the projection of the heart to that side.

The continuity of the bag of the pleura over the lung and the wall may
be traced circularly from a given point to the same, in the following man-
ner: Supposing the membrane to be followed outwards from the sternum,
it may be traced on the wall of the chest as far as the spinal column ;

here it is directed forwards to the root of the lung, and is reflected over

the viscus, covering its surface, and connecting together its different

lobules. From the front of the root the pleura maybe followed over the

side of the pericardium to the sternum. Below the root the pleura gives
rise to a thin fold, the ligamentiim latum pulmonis, which intervenes be-

tween the inner surface of the lung and the side of the pericardium.
If the serous sac be traced above the root of the lung, it describes a

circle without deflection over a viscus.

The mediastinum. The median thoracic partition, or the mediastinum,
is formed by the approximation of the pleural bags along the middle line,

and is constructed of two layers one being derived from each sac. About

midway between the sternum and the spine the contiguous strata of the_
mediastinum are widely separated by the heart ; but in front of, and be-

hind the heart they approach near each other. To the parts before and
behind that viscus the terms " anterior and posterior mediastina" are

sometimes applied.
The part 'in front of the heart (anterior mediastinum) extends from the

back of the sternum to the pericardium. Behind the second piece of the

sternum the pleural bags touch each other, but above and below that spot

they are separated by an interval ; so that the space between them (inter-

pleural) is narrowed at the centre, and is inclined below to the left of the

middle line. In the upper part of the space are the remains of the thymus
gland, and the origin of some of the hyoid and thyroid muscles ; and in

the lower part is some areolar tissue, together with the triangularis sterni

muscle of the left side.

The part behind the heart (posterior mediastinum) intervenes between
the back of the pericardium with the roots of the lungs, and the spinal
column. Its lateral boundaries are the opposite pleural sacs, which are

separated here by a larger interpleural interval than in front of the heart.

If the pleura be divided behind the lung on the right side, the extent of

the space and its contents will appear : in it are contained the different

bodies on the i'ront of the spine, viz., the aorta, the vena azygos, the thoracic
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duct, the oesophagus with its nerves, the trachea, the splanchnic nerves at

the lower part, and some lymphatic glands.
Dissection. The pleura and the fat are now to be cleaned from the side

of the pericardium.
The root of the lung is to be dissected out by taking away the pleura

and the areolar tissue from the front and back, without injuring its several

component vessels. In this dissection the phrenic artery and nerve will

be found in front of the root, together with a few nerves (anterior pul-

monary) ; the last are best seen on the left side. Behind the root of the

lung is the vagus nerve, dividing into branches ; and arching above it is

the large azygos vein.

For the present, the arch of the aorta and the small nerves on it may
be left untouched.

The thymus body is a foetal organ, like the thyroid body, whose use is

unknown. It occupies chiefly the upper part of the thorax ; and it may
be best examined in a full-grown foetus.

At birth it is about two inches in length, and is of a grayish color ; it

possesses two lobes of a conical form, which touch each other. Its upper
end is pointed and extends on the trachea as high as the thyroid body ; and

the lower wider part reaches as far as the fourth rib. In the thorax it

rests on the aortic arch and large vessels, on the left innominate vein, and

on the pericardium.
In the adult all that remains of the thymus is a brownish rather firm

material in the interpleural space beneath the upper part of the sternum.

In its perfect state it resembles much the thyroid body ; and a whitish

fluid, containing lymph-like corpuscles, escapes from it when it is cut.

CONNECTIONS OP THE LUNGS.

The lungs are two in number, and are contained in the cavity of the

thorax, one on each side of the spinal column. In these organs the blood

is changed in respiration.
The lung is of a somewhat conical form, and takes its shape from the

space in which it is lodged. It is unattached, except at the inner part
where the vessels enter ; and it is covered by the bag of the pleura. Its

base and apex, borders and surfaces can be distinguished by differences in

form ; it is divided also into lobes by fissures ; and it has a root formed

out of its vessels and nerves.

The base of the lung is hollow in the centre and thin at the circumfer-

ence, and fits on the convexity of the diaphragm. Following the shape of

that muscle, it is sloped obliquely from before backwards, and reaches in

consequence much lower posteriorly than anteriorly. Its position with

respect to the wall of the thorax may be ascertained externally by taking
the level of the diaphragm as a guide (p. 306) ; and it will be a rib's

breadth lower in front on the left, than on the right side (fig. 97). The

apex is rounded, and projects an inch to an inch and a halt above the first

rib, where it lies beneath the clavicle, the anterior scalenus muscle, and
the subclavian artery.
The anterior edge or border is thin, and overlays in part the pericar-

dium. On the right side it lies along the middle of the sternum as low as

the sixth costal cartilage (fig. 97). On the left side it reaches the mid-

line of the chest as low as the fourth costal cartilage ; but below that spot

it presents a V-shaped notch (fig. 97), whose apex is opposite the outer
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part of the cartilage of the fifth rib. Two fissures are seen in the border

of the right lung, but only one in that of the left. The posterior border

is as long again as the anterior, and projects inferiorly between the lower

ribs and the diaphragm ; it is thick and vertical, and is received into the

hollow by the side of the spinal column.

The outer surface of the lung is convex, and is in contact with the wall

of the thorax: a large cleft divides it into two pieces (lobes of the lung),
and on the right side there is second smaller fissure. The inner surface is

flat when compared with the outer
; altogether in front is the hollow cor-

responding with the heart and its large vessels, which is greatest on the

left lung; and behind this, but nearer the posterior than the anterior

border, is a fissure about three inches long, hilum pulmonis, which receives

the vessels forming the root of the lung.

Fig. 97.
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DIAGRAM TO SHOW THE DIFFERENCE IN THE ANTERIOR BORI>ER op THE RIGHT AND LEFT LITNG,

the edge being indicated by the dark line; and to mark the different level of the base on the

two sides.

Each lung is divided incompletely into two parts or lobes by an oblique

fissure, which begins near the apex, and ends in the anterior border near

the base : from the form of the lung and the direction of the fissure the

lower lobe is necessarily the largest. In the right lung a second horizontal

fissure is directed forwards from the middle of the oblique one to the ante-

rior border, and cuts off a small triangular piece from the upper lobe : this

is the third lobe of the lung. Occasionally there may be a trace of the

third lobe in the left lung.
Besides the difference in the number of the lobes, the right lung is larger

and heavier, and is wider and more hollowed out at the base than the left ;

it is also shorter by an inch. The increased length and the narrowness of

the left lung are due to the absence of a large projecting body like the

liver under it, and to the direction of the heart to the left side.
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The root of the lung consists of the vessels entering the fissure on the

inner surface ; and as these are bound together by the pleura and some
areolar tissue they form a foot-stalk, which fixes the lung to the heart and
the windpipe. The root is situate at the inner surface, about midway be-

tween the base and apex, and about a third of the breadth from the poste-
rior border of the lung.

In front of the root on both sides, are the phrenic and the anterior pul-

monary nerves, the former being at some little distance from it; and an-

terior to the right root is the descending cava. Behind on both sides, is

the posterior pulmonic plexus; and on the left side there is, in addition,

the descending aorta. Above on the right side is the vena azygos ; and
on the left side, the arch of the aorta. Below each root is the fold of

pleura called ligamentum latum pulmonis.
In the root of the lung are collected a branch of the pulmonary artery,

two pulmonary veins, and a division of the air tube (bronchus) ; small

nutritive bronchial arteries and veins, and some nerves and lymphatics.
The large vessels and the air tube have the following position to one

another :

On both sides the bronchus is most posterior, the pulmonary veins most

anterior, and the pulmonary artery between the other two. In the direc-

tion from above down the position on the right side is, bronchus, pulmo-

nary artery, and pulmonary veins ;
but on the left side the bronchus and

artery have changed places, consequently the relative position will there

be artery, bronchus, and veins. This difference in the two sides may be

accounted lor by the left branch of the air tube being at a lower level

than the right.

THE PERICARDIUM.

The bag containing the heart is named the pericardium. It is situate

in the middle of the thorax, in the interval between the pleune of opposite
sides.

Dissection. Supposing the surface of the pericardium to be already

cleaned, the student should next dissect out the large vessels connected

with the heart, and the nerves.

The large artery curving to the left above the heart is the aorta, which
furnishes three trunks to the head and the upper limbs, viz., innominate

to the right, next left common carotid, and left subclavian. On its left

side lies the pulmonary artery.
Above the arch of the aorta a large venous trunk, left innominate,

crosses over the three before said arteries, and ends by uniting on the right
side with the right innominate vein in the upper cava. Several small

veins, which may be mistaken for nerves, ascend over the aorta, and enter

this trunk. Define the branches of this vein, and especially one crossing
the aortic arch towards the left side, which is the left superior intercostal

vein.

The large vein by the side of the aorta which enters the top of the heart

is the upper cava : look for the azygos vein opening into it behind.

Seek the following nerves of the left side which cross the arch of the

aorta : The nerve most to the left, and the largest, is the vagus ; the

next largest in size on the right of the vagus is the phrenic. Between
the preceding nerves, and close to the coats of the artery, are the two

following, the left superficial cardial nerve of the sympathetic, and the
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cardiac branch of the left vagus ; of the two, the last is the smaller, and
on the right of the other.

The cardiac nerves from the left vagus and sympathetic are to be pur-
sued onwards to a small plexus (superficial cardiac) in the concavity of

the aorta. An offset of the plexus is to be traced downwards between the

pulmonary artery and the aorta towards the anterior coronary artery of

the heart ; and another prolongation is to be found coming forwards from
the deep cardiac to the superficial plexus : this dissection is difficult, and
will require care.

When the pericardium is afterwards opened the nerves will be followed

on the heart. Oftentimes these small nerve^ are destroyed in injecting
the body.
The pericardium is larger than the viscus it contains. Somewhat

conical in form, the wider part of the bag is turned towards the

diaphragm, and the narrower part upwards to the large vessels of the

heart.

Occupying the iriterpleural space, it is situate behind the sternum, and

projects below on each side of that bone, but much more towards the left

than the right side. Laterally the pericardium is covered by the pleura,
and the phrenic nerve and vessels lie in contact with it. Its anterior and

posterior surfaces correspond with the objects in the interpleural space ;

and on the anterior aspect the bag is partly covered by the margin of the

lungs, especially the left.

The heart-case consists of a fibrous structure, which is lined internally

by a serous membrane.
The fibrous part surrounds the heart entirely, and is pierced by the dif-

ferent vessels of that organ : it gives prolongations around the vessels, and
the strongest of these sheaths is on the aorta. Inferiorly it is united by
fibres to the central tendon of the diaphragm.

This membrane is thickest at the upper part, and is formed of fibres

crossing in different directions, many being longitudinal. When the peri-
cardium has been cut open, the serous lining will be discernible.

The serous sac lines the interior of the fibrous pericardium, and is re-

flected over the surface of the heart. Like other serous membranes, the

arachnoid for example, it has a parietal and a visceral* part. After lining
the interior of the fibrous case, to which it gives the shining appearance,
the membrane is conducted to the surface of the heart by the different

vessels. As it is reflected on the aorta and the pulmonary artery it con-

tains those vessels in one tube, not passing between their contiguous sur-

faces ; and at the posterior part of the pericardium it forms a pouch
between the pulmonary veins of opposite sides.

In front of the root of the left lung the serous layer forms a vertical

band, the cestigial fold of the pericardium (Marshal), which includes the

remains of the left innominate vein of the foetus. On separating the pul-

monary artery and bronchus, the band will be better seen.

The vessels of the pericardium are derived from the aorta, the internal

mammary, the bronchial, the oesophageal, and the phrenic arteries.

Nerves. According to Luschka the pericardium receives nerves from
the phrenic, sympathetic, and right vagus.
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THE HEART AND ITS LARGE VESSELS.

The heart is a hollow muscular viscus, and is the agent in the propul-
sion of the blood through the body. Into it, as the centre of the vascular

system, veins enter ; and from it the arteries issue.

Form. When the heart is distended, its form is conical, but it is rather

flattened from before backwards. Its surfaces and borders have the fol-

lowing differences ; the anterior surface is slightly convex, whilst the pos-
terior is nearly flat : the left border is thick and round, but the right is

thin, sharp, and less firm.

Size. The size varies greatly, and in general the heart of the woman
is smaller than that of the man. Its average weight is from ten to twelve

ounces in the male, and from eight to ten in the female. The measure-

ments may be said to be about four inches and three-quarters in length,
three inches and a half in width, and two inches and a half in thickness.

Position and Direction. The heart lies beneath the lower two-thirds

of the sternum, ami projects on each side, but more on the left than the

right. Its axis is not parallel to, but is inclined obliquely across that of

the body ; and its position is almost horizontal with the base directed

backwards and to the right, and the apex forwards and to the left side.

The left margin of the viscus is undermost, whilst the right is foremost.

In consequence of the direction of the heart in the thorax, only some

parts can be near, or in contact with the parietes : thus the right half and
the apex will correspond with the thoracic wall, though mostly with lung

intervening, whilst the base is directed away from the sternum and the

costal cartilages : and the left half will be undermost and deep in the

cavity.
Limits (fig. 98.) The limits of the whole heart are the following :

the base is opposite the spinal column, and corresponds with four dorsal

vertebrae (5th to 8th). The apex strikes the wall of the thorax during
life just below the fifth rib, near the junction with the cartilage.
The upper limit would be shown by a line across the sternum on a level

with the upper edge of the third costal cartilage. And the lower limit

would be marked by a line over the junction of the sternum with the

xiphoid cartilage, drawn from the articulations of the sixth and seventh

cartilages of the right side to the spot where the apex touches.

Its lateral limits are the following. On the right it projects from one

to one inch and a half beyond the middle line of the sternum, and its in-

crease in this direction is constantly varying with the degree of distension

of the right half of the heart. On the left side the apex projects three

inches to three inches and a half from the centre of the breast bone.

Component parts. The heart is a double organ, and is made up of two
similar halves. In each half are two hollow portions, an auricle and a

ventricle ; these on the same side communicate, and are provided with

vessels for the entrance and exit of the blood. On the surface are grooves

indicatory of this composition. Thus, passing circularly round the heart,

nearer the base than the apex, is a groove which cuts off the thin auricular

from the fleshy ventricular part. A longitudinal sulcus on each surface

marks the situation of a median partition between the ventricles : this sul-

cus does not occupy the mid space either on the anterior or the posterior

aspect, but it is nearer the left border of the heart in front, and the right
border behind ; so that most of the anterior sur'ace is formed by the right,

and the greater part of the posterior surface by the left ventricle.
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The auricles are two (right and left) and receive their appellation from

the resemblance of the appendices to the dog's ears : they are placed so

deeply at the base of the heart, that only the tip of the right one comes
forwards to the sternum. The auricles are much thinner than the ven-

tricles.

Fi

DIAGRAM SHOWINO THE POSITION OF THE HEART TO THE RIBS AND STERNUM, the soft parts being
removed from the exterior of the thorax. The edge of each lung is shown by a dotted Hue.

The ventricles reach unequal distances on the two aspects of the heart :

thus the right one forms the thin right border and the greater part of the

anterior surface; but the left enters alone into the apex, and constructs

the left border, and most of the posterior surface of the heart.

Dissection. Before opening the heart the coronary arteries are to be dis-

sected on the surface, witli the small nerves and veins that accompany
them. The two arteries appear on the sides of the pulmonary artery, and

occupy the grooves on the surface of the heart, where they are surrounded

by fat : one branches over the right, and the other over the left side. With
the anterior artery is a plexus of nerves, which is to be followed upwards
to the superficial cardiac plexus ; and with the remaining artery another

plexus is to be sought.
In the groove at the back of the heart between the auricles and ven-

tricles, the student will find the large coronary vein, and the dilated coro-

nary sinus in which it ends on the right : the last should be defined and
followed to its ending in the right auricle.

The coronary arteries are two small vessels which are so named from
their course around the heart : they are the first branches of the aorta.

One is distributed mostly on the right, and the other on the left side of the

heart.

The right coronary branch appears on the right side of the pulmonary



314 DISSECTION OF THE THORAX.

artery, and is directed onwards in the depression between the right auricle

and ventricle to end in the left half of the heart on the posterior aspect.
In its course branches are distributed upwards and downwards to the right
half of the viscus. Two of these are of larger size than the rest : one runs

on the anterior aspect of the right ventricle towards the free margin ; the

other descends on the back of the heart towards the apex, along the septum
between the ventricles.

The left coronary branch is inclined behind the pulmonary artery to the

left side of that vessel, and in the groove between the left auricle and ven-

tricle to the back of the same side of the heart. Like the preceding artery,
it furnishes offsets to the substance of the auricle and ventricle of its side :

the largest of these descends in the anterior sulcus over the septum ven-

triculorum towards the apex.
The veins of the substance of the heart (cardiac)'are not the same in

number, nor have they the same arrangement as the arteries. There may
be said to be three sets, but for the most part they are collected into one

large trunk, the coronary sinus, which opens into the right auricle.

The coronary sinus (fig. 99, *)
will be seen on raising the heart to be

placed in the sulcus between the left auricle and ventricle. About an inch

usually in extent, it is joined at the one end by the great coronary vein (*) ;

and at the other it opens into the right auricle. It is crossed by the mus-
cular fibres of the left auricle. Inferiorly and at its right end it receives

some branches from the back of the ventricles (
3 and f) ; and nearly at

its left extremity another vein
(

2

), the oblique vein (Marshall), which

ascends along the back of the left auricle.

On slitting the sinus with a scissors the openings of its different veins

will be seen to be guarded with valves, with the exception of the oblique
vein ; and at its right end is the large Thebesian valve of the right auricle.

The great cardiac or coronary vein begins in front near the apex of the

heart, in the substance of the ventricles. The vessel turns to the posterior
surface in the sulcus between the left auricle and ventricle, and opens into

the coronary sinus (fig. 99,
4
).

It receives collateral branches in its course,

and its ending in the sinus is marked by two valves.

Anterior and posterior cardiac veins. Some small veins on the ante-

rior part of the right ventricle open separately, by one or more trunks,
into the lower part of the right auricle. Similar small veins exist over

the back of the ventricles ; and one, larger than the rest, lies over the

septum ventriculorum : they enter the coronary sinus by separate valved

openings.
Smallest cardiac. A third set of veins (venae minima^) lie in the sub-

stance of the heart, and are noticed in the description of the right auricle.

Cardiac nerves. The nerves for the supply of the heart are derived from

a large plexus (cardiac) around the roots of the aorta, and pulmonary artery.
Part of this plexus is superficial to the pulmonary artery, and part beneath ;

and an offset is sent from each with a coronary artery. Only the superfi-

cial part of the plexus can now be seen.

The superficial cardiac plexus is placed below the arch of the aorta,

and by the side of the ductus arteriosus. The nerves joining it are the

left superficial cardiac of the sympathetic, the lower cardiac of the left

vagus (p. 331), and a considerable bundle from the deep cardiac plexus.
A small ganglion is sometimes seen in the plexus. Inferiorly it sends off

nerves on the right coronary artery to the heart. A few filaments pass on

the left division of the pulmonary artery to the left lung.
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The right coronary nerves pass from the plexus to the right coronary
artery, and receive near the heart a communicating offset from the deep
cardiac plexus.
The left coronary nerves are derived, as will he subsequently seen from

the deep cardiac plexus, and accompany the left coronary artery to the

heart.

At first the nerves surround the arteries, but they soon leave the vessels,

and becoming smaller by subdivision, are lost in the muscular substance of

bo
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A. Right auricle. ^
B. Left auricle, with the auricula, c.

1. Coronary sinus. ,/.

2. Oblique vein.

3. Vein from the right side of the heart.

4. Left or great cardiac vein.

f-f Veins joining the sinus from the back of th3

ventricles. ~*

BACK OF THE HEART WITH THE CORONARY SINUS AND ITS VEINS. (Marshall.)

the ventricles. On and in the substance of the heart the nerves are marked

by small ganglia.
The CAVITIES OF THE HEART may be examined in the order in which

the current of the blood passes through them, viz., right auricle and ven-

tricle, and left auricle and ventricle.

Dissection, In the examination of its cavities the heart is not to be re-

moved from the body. To open the right auricle, an incision may be made
in it near the right or free border, and from the superior cava nearly to the

inferior cava; from the centre of that incision the knife is to be carried

across the anterior wall to the auricula. By means of those cuts an open-

ing will be made of sufficient size ; and on removing the coagulated blood,
and raising the flaps with hooks or pieces of string, the cavity may be ex-

amined.

The CAviTr OF THE RIGHT AURICLE (fig. 100) is of an irregular form,
1

though when seen from the right side, with the flaps held up, it has some-
what the appearance of a cone, with the base to the right and the apex
below and to the left.

The base or wider part of the cavity is turned towards the right side,

cu
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1 The term cavity of the auricle has been sometimes applied to the appendix, and
the term sinus venosus to the rest of the space here named auricle.
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and its extremities are the openings of the superior and inferior cavae.

Between those vessels the cavity projects a little, and presents a slight
elevation in some bodies (tubercle of Lower). The apex is prolonged
downwards towards the junction of the auricle with the ventricle, and in

it is the opening into the right ventricular cavity.
The anterior wall is thin and loose. Near its upper part is an opening

leading into the pouch of the appendix or auricula (A), which will admit
the tip of the little finger. Around and in the interior of the appendix,
are fleshy bands, named musculi pectinati, which run mostly in a trans-

verse direction, and form a network that contrasts with the general smooth-
ness of the auricle.

Fig. 100.

a. Upper cava.

6. Lower cava.

c. Right auriculo-ventricular opening.
d. Fossa ovalis.-

e. Opening of the coronary sinus.

/. Foramina Thebesii, the openings of veins.

g. Aperture of the pulmonary artery.

h. Auricular appendix.

DIAGRAM OP THE TWO CAVITIES OF THE RIGHT SIDE OF THE HEART.

The posterior wall corresponds for the most part with the septum be-

tween the auricles, in consequence of the position of the heart. On it,

close to the inferior cava, is a large oval depression, the fossa ovalis (?),

which is the remains of an opening between the auricles in the foetus. In-

feriorly it merges into the lower cava. A thin semi-transparent structure

forms the bottom of the fossa; and there is oftentimes a small oblique

aperture at its upper part. Around the upper three-fourths of that hollow

is an elevated band of muscular fibre, called annulus seu isthmus Yieus-

senii, which is most prominent above and on the left side, and gradually
subsides inferiorly.

Altogether at the lower part of the posterior wall is the aperture of the

coronary sinus
(e~).

Other small apertures are scattered over this surface :

some lead only into depressions ; but others are the mouths of veins of the

substance of the heart (venae cordis miniime), and are named foramina

Thebesii (/).
The chief apertures in the auricle are those of the two cavae, coronary

sinus, and ventricle. The opening of the superior cava (a), is in the front
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and top of the auricle, and its direction is forwards. The inferior cava (i)
enters the back part of the cavity near the septum, and is directed back-

wards to the fossa ovalis (d). The auriculo-ventricular opening (e) is the

largest of all, and is situate at the lowest part of the cavity. Between this

and the septum is placed the opening of the coronary sinus (e) which is

about as large as a turkey-quill.
All the large vessels, except the superior cava, have some kind of valve.

In front of the inferior cava is a thin fold of the lining membrane of the

cavity, the Eustachian valve, which is only a remnant of a much larger
structure in the foetus. This valve in its perfect state is semilunar in form,
with its convex margin attached to the anterior wall of the vein, and the

other free in the cavity of the auricle. It is wider than the vein opening,
and its surfaces are directed forward and backwards : its free margin is

often reticular. The aperture of the coronary sinus is closed by a thin

fold of the lining membrane valve of Thebesius. The auriculo-ventricu-

lar opening will be seen, in examining the right ventricle, to be provided
with valves, which prevent blood running back into the auricular cavity.

In the adult there is but one current of blood in the right auricle towards

the ventricle. But in the foetus there are two streams in the cavity : one

of pure, and the other of impure blood, which cross one another in early

life, but become more commingled as birth approaches. The placental or

pure blood entering by the inferior cava, is directed by the Eustachian
valve chiefly into the left auricle, through the foramen ovale in the sep-
tum ; whilst the current of systemic or impure blood, coming in by the

superior cava, flows downwards in front of the other to the right ventricle.

Dissection. To see the cavity of the right ventricle, the student should

pierce it with the scalpel below the opening from the auricle, and cut out

interiorly near the apex of the heart without injuring the septum ventricu-

lorum. A flap is thus formed, like the letter V, of the anterior part of the

ventricle. In the examination of the cavity of the right ventricle, both

the flap and the apex of the heart should be raised with hooks or string,
so that the space may be looked into from below.

The CAVITY OF THE RIGHT VENTRICLE (fig. 100) is triangular in form,
and has the base turned upwards to the auricle of the same side. On a

cross section the cavity would appear semilunar in shape, with the sep-
tum between the ventricles convex towards the cavity.
The apex of the cavity reaches the right border of the heart at a short

distance from the tip. The base of the ventricle is sloped, and is perfo-
rated by two apertures ; one of these, on the right, leading into the auri-

cle, is the right auriculo-ventricular opening (c) ;
the other on the left,

and much higher, is the mouth of the pulmonary artery (g). The part of

the cavity communicating with the pulmonary artery is funnel-shaped,
and is named infundibulum or conus arteriosus.

The anterior wall, or the loose part of the ventricle, is comparatively
thin, and forms most of the anterior surface of the ventricular portion of

the heart. The posterior wall corresponds with the septum between the

ventricles, and is much thicker.

Over the greater part of the cavity the surface is irregular, and is marked

by projecting fleshy bands of muscular fibres, the columnce carnece ; but

near the aperture of the pulmonary artery the wall becomes smooth. The
fleshy columns are of various sizes, and of three different kinds. Some
form merely a prominence in the ventricle, as on the septum. Others are

attached at each end, but free in the middle (trabeculse carneae). And a
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third set, which are fewer in number and much the largest, project into

the cavity, and form rounded bundles, named musculi papillares ; these

give attachment by their free ends to the little tendinous cords of the valve

of the auriculo-ventricular opening.
The auriculo-ventricular orifice (c) is situate in the base of the ventri-

cle, and is opposite the centre of the sternum, between the third costal carr

tilages. It is slightly larger than the corresponding aperture of the left

side of the heart. It is oval from side to side, its shape being maintained

by a strong fibrous band around it ; and it measures one inch and a quar-
ter in diameter.

Prolonged from the circumference of the opening is a thin membranous
valve, which projects into the cavity of the ventricle. Near its attach-

ment to the heart the valve is undivided, but it presents three chief points
at its lower margin, and is named tricuspid ; to the lower margin are

attached small tendinous cords (chordae tendinese), which unite it to the

muscular bundles of the ventricle. Its three slips or tongues are thus

placed : one touches the front of the ventricle ; another is in contact with

the posterior wall ; and the remaining slip, the largest and most movable,
is interposed between the aperture into the auricle and pulmonary artery.
The tricuspid valve is constructed by the lining membrane of the heart,

which incloses fibrous tissue. The central part of each tongue is strong,
whilst the edges are thin and notched ; and between the primary pieces
there are sometimes secondary points (Kiirschner).
The chordae tendinee which keep the valve in position ascend from the

musculi papillares into the intervals between the pieces of the valve, and
are connected with both. 1

They end on the surface of the valve turned

away from the opening ; some reaching the attached upper margin ;

others entering the central thickened part, and the thin edge and point
of the tongue.
As the blood enters the cavity, the valve is raised so as to close the

opening into the auricle ; and its protrusion into the other cavity during
the contraction of the ventricle is arrested by the small tendinous cords.

The valve participates in the production of the first sound of the heart.

The mouth of the pulmonary artery (g) will be seen when the incision

in the anterior wall of the ventricle is prolonged into it. Round in shape,
it is situate on the left of the opening into the auricle, and is opposite the

inner end of the second intercostal space of the left side. Its diameter is

rather less than an inch. Into it the funnel-shaped part of the right ventri-

cle is prolonged, and in its interior are three semilunar or sigmoid valves.

Semilunar valves. Each valve is attached to the side of the vessel by
its convex border ; and is free by the opposite edge, in which there is a

slightly thickened nodule the corpus Arantii. In the wall of the artery

opposite each valve is a slight hollow, the sinus of Valsalva, which is

better marked in the aorta.

The valves resemble the tricuspid in structure, for they are formed of

fibrous tissue with a covering of the lining membrane. In each valve the

fibres have this arrangement : there is one band along the attached mar-

gin ; a second along the free edge, which is connected with the projecting
nodule ; and a third set of fibres is directed from the nodule across the

1 The papillary muscles are collected into two principal groups, whose tendons
enter the interval on each- side of the anterior tongue of the valve. In the inter-

val between the left and posterior segments of the valve the tendinous cords are

very small, and are connected with the septum ventriculorum.



LEFT VENTRICLE OF HEART. 319

Fig. 101.

valve, so as to leave a semilunar interval on each side near the free edge,
which has been named Itinula.

The use of the valves is obvious, viz., to give free passage to fluid in

one direction, and to prevent its return. Whilst the blood is entering
the artery the valves are placed against the wall ; but when the elasticity
of the vessel acts on the contained blood, the valves are thrown towards
the centre of the vessel, and arrest the flow of the fluid into the ven-

tricle. They are concerned also in giving rise to the second sound of the

heart.

Dissection. To open the cavity of the left auricle the apex of the

heart is to be raised, and a cut is to be made across the pisterior surface

of the auricle from the right to the left pulmonary veins. Another short

incision should be made downwards at right

angles to the first. The apex of the heart

must necessarily be raised during the exami-
nation of the cavity.
The CAVITY OF THE LEFT AURICLE (fig.

101) is smaller than that of the right side.

Irregularly conical in shape, the wider part
is turned towards the spinal column, and re-

ceives the pulmonary veins
; and the nar-

rowed part (7) opens interiorly into the left

ventricle.

On the left side towards the upper part, is

the aperture of the pouch of the auricula (/w),
which is narrower than that in the right au-

ricle. In the interior of the pouch, as well

as around the entrance, are fleshy fibres (mus-
culi pectinati) which resemble those before

seen in the other auricle.

On the part of the wall corresponding with

the septum auricularum, is a superficial fossa

(fig. 101, 0), the remains of the oval aperture

through that partition ; this is bounded below

by a projecting ridge, concave upwards, which
is the edge of the structure or valve that

closed the opening in the foetus. This -im-

pression in the left auricle is above the fossa

ovalis in the right cavity, because the aper-
ture between the two in the foetus is an oblique
canal through the septum.
The apertures in this auricle are those of

the four pulmonary veins, two on each side,

together with the opening of communication with the left ventricle,

mouths of each1

pair of pulmonary veins are close to one another; those from
the right lung (i) open into the extreme right of the auricle near the sep-

tum, and those from the left lung (A) enter the opposite part of the cavity,
near the auricula.

The pulmonary veins are not provided with valves. The aperture into

the ventricle (I) will be subsequently seen to have a large and complicated
valve to guard it, as on the right side.

In the adult the blood, enters this cavity from the lungs by the pulmo-

nary veins, and passes to the left ventricle by the large inferior opening

DIAGRAM OF THE TWO CAVITIRS OF
THE LEFT SIDE OF THE HEART.

Tc. Left pulmonary veins.

i. Right pulmonary veins.

0. Remains of the foramen ovale.

1. Left auriculo-ventricular open-

ing.

m. Auricular appendix.
11. Aperture of the aorta.

The



320 DISSECTION OF THE THORAX.

between the two. In the foetus the lungs are impervious to the air and
the mass of the circulating fluid ; and the left auricle receives its pure
blood at once from the right auricle through the aperture in the septum
(foramen ovale).

Dissection. The left ventricle may be opened by an incision along
both the anterior and the posterior surface, near the septum ; these are

to be joined to the apex, but are not to be extended upwards so as to

reach the auricle. On raising the triangular flap the interior of the cavity
will be visible.

The CAVITY OF THE LEFT VENTRICLE (fig. 101) is longer, and more
conical in shape than that of the opposite ventricle ; and is over or almost

circular, on a transverse section.

The apex of the cavity reaches the apex of the heart. The base is

turned towards the auricle, and is not sloped like that of the right ventri-

cle; in it are the openings into the aorta () and the left auricle (/).

The walls of this ventricle are thickest, and the anterior boundary is

formed by the septum ventriculorum.

Its surface is irregular, like that of the right ventricle, in consequence
of the projections of the fleshy columns, or carnea; columnne; but near the

great artery (aortw) the surface is smoother. There are three sets of

fleshy columns ic this as in the right ventricle. But the set (musculi

papillares), which project into the cavity, and receive the small tendinous

threads of the valve, are the most marked: these are arranged chiefly in

two large bundles, and spring from the anterior and posterior walls of the

cavity.
The aperture into the left auricle (I) (auriculo-ventricular) is placed

beneath the orifice of the aorta, but close to it, only a thin fibrous band

intervening between the two. It is rather smaller than the corresponding

aperture of the right side, being somewhat more than an inch in diameter,
and is longest in the transverse direction. Placed, as before said, beneath
the aortic aperture, it extends also to the right, so as to lie beneath the

left extremity of the right auriculo-ventricular opening. It is furnished

with a membranous valve (mitral) which projects into the ventricle.

The mitral valve is stronger and of greater length than the tricuspid,
and has also firmer and more tendinous cords: it takes its name from a

fancied resemblance to a mitre. Attached to a fibrous ring around the

aperture, as well as to the aortic fibrous ring, it is divided below by a

notch on each side into two pieces. Its segments lie one before another,
with their edges directed to the sides, and their surfaces towards the

front and back of the cavity. The anterior tongue of the valve intervenes

between the auricular and aortic openings, and is larger and looser than

the posterior segment.
The mitral resembles the tricuspid valve in its structure and office. Its

segments consist of thicker and thinner parts; and in the notches at the

sides there are also secondary pieces between the two primary segments.
The tendinous cords ascend to be attached to the valve in the notches

between the tongues ; and they end on the segments in the same way as

in the tricuspid valve. Each of the large papillary muscles acts on both

portions of the valve.

When the blood enters the cavity, the pieces of the valve are raised as

on the right side, and meet to close the passage into the left auricle. In

combination with the tricuspid it assists in producing the first sound of the

heart.
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The opening of the aorta, anterior to that of the auricle, is next the

septum of the ventricles. Its aperture is round, and rather smaller than

that of the pulmonary artery, and measures about three-quarters of an inch

in diameter. It is situate opposite the inner end of the third left intercos-

tal space.
In its interior are three semilunar or sigmoid valves, which are larger

and stronger than the corresponding parts in the pulmonary artery, but

have a like structure and attachment. The projection in the centre of

each valve, viz., the corpus Arantii, is better marked. Opposite each

valve the coat of the aorta is bulged as in the pulmonary artery, though
in a greater degree, and presents a little hollow on the inner side, named
sinus of Valsalva. The apertures of the coronary arteries are placed
behind two of the valves.

Like the valves in the pulmonary artery these meet in the middle line

to stop the blood passing back into the ventricle, and combine with them
in causing the second sound of the heart.

Position of the ventricular apertures. Two openings have been seen

in each ventricle one of the auricle of its own side of the heart, and one
of an artery.
The apertures of the arteries (aorta and pulmonary) are nearest the

septum; and as the two vessels were originally formed from one tube,

they are close together, but the pulmonary artery is the more anterior of

the two. The aperture of communication with each auricle is nearer the

circumference of the heart, and is posterior to the artery issuing from the

fore part of the ventricle.

The position of the openings to one another from before backwards has

been before referred to, viz., the right is partly before the left auriculo-

ventricular; and the opening of the pulmonary artery is anterior to that

of the aorta, and rather higher than it.

STRUCTURE. The heart is composed of strata of muscular fibres, and
of certain fibrous rings with a fibro-cartilage.
The structure may be studied in the heart of the sheep or ox, in which

the fibres have been hardened and the connective tissue destroyed by boil-

ing, so as to allow of the fibres being separated. The description of the

structure of the heart may be omitted by the student till a suitable prepara-
tion of the fibres can be made.
The fibrous structure forms rings around the auriculo-ventricular and

arterial orifices, and is prolonged into the valves connected with those

openings.
The auriculo-ventricular rings give attachment to the framework of

fibrous tissue in the tricuspid and mitral valves. They are distinct from the

bands encircling the mouths of the arteries, except at the frjnt of the left

auriculo-ventricular opening, where the auricular and arterial circles blend.

An arterial ring surrounds each large artery (aorti and pulmonary),
fixing those vessels, and giving attachment to some muscular fibres. It

is a circular band, with three notches in the margin towards the artery;
these are filled by corresponding projections of the artery, and give attach-

ment internally to the sigmoid valves along their semilunar edges.
The artery is connected with the band of fibrous tissue in the following

manner: Its middle coat presents three projections, which are received

into the notches of the fibrous ring, being joined thereto by fibrous tissue;

and the junction between the two is strengthened externally by the outer

arterial coat and the pericardium, and internally by the endocardium.

.21
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Fig. 102.

Behind the aortic aperture, between it and the auriculo-ventricular

orifices, is a piece of jibro-cartilage, with which the fibrous rings are

united.

The muscular fibres belong to the involuntary class, though marked
with transverse striae, and form concentric layers, which inclose the

cardiac cavities. In the auricles the fibres are separate from those in the

ventricles.

In the wall of the auricles the fibres are mostly transverse (fig. 102, a),
and are best marked at the lower part, though they form there but a thin

layer; and some of the fibres dip into the septum between the auricular

cavities. Besides this set there are annular fibres around the appendages
'of the auricles, and the endings of the different veins. Lastly a few

oblique fibres (c and
d~) pass upwards over the auricles both in front and

behind.

Dissection. The auricles having been learnt, separate them from the

ventricles by dividing the fibrous auriculo-ventricular rings. Next clean

the fleshy fibres of the ventricles by
removing all the fat from the base of

the heart around the two arteries

(aorta and pulmonary), and from the
,

anterior and posterior surfaces.

Before cutting into the heart let the

student note that the anterior surface

is to be recognized by the fibres turning
in at the septum, with the exception
of a small band above about halfan inch

wide ; and that at the posterior aspect
the fibres are continued from the left

to the right ventricle aross the septum.

Separate partly the ventricles in front

along the septum by dividing the band
near the base, and sinking the knife

for about an inch into the groove be-

tween them. Disjoin then the aorta

and pulmonary artery along the mid-
dle line, so as to leave one attached to

each ventricle as in fig.
103.

To show the laminar composition of

the left ventricle divide its fibres in

front longitudinally near the septum,
and transversely about half an inch

below the left auriculo-ventricular

opening ; but the cut is to be very
shallow, because seven layers, each

about as thick as the thin end of the

scalpel, are to be demonstrated. From
the lines of incision reflect the different layers downwards to the apex,
upwards to the auriculo-ventricular aperture, and backwards into the

septum. As the layers are raised the fleshy fibres will be seen to chansre
their direction ; and the outer three to be thinner than the three internal.

The LEFT VENTRICLE is a hollow cone, and its wall is formed of layers
of fibres, as if a flat muscle had been rolled up into a conical figure (fig.

103). Seven layers enter into the construction of the wall ; and they are

MUSCULAR FIBRES OF THB AURICLES.

/. Inferior cava, and e, superior cava of the

right auricle.

g. Eight, and h, left pulmonary veins of the

left auricle,

. Transverse fibres of the right, and J,

transverse fibres of the left auricle,

entering the septum auricularum.

c. Oblique fibres of the left, and d, of the

right auricle. Annular fibres surround
the auriculas and the veins.
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arranged into three external (1, 2, 3), three internal (7, 6, o), and a

central one (4). All are not prolonged equal distances on the ventricle,

for the outermost and the innermost reach farthest towards apex and base ;

and the second external and its corresponding inner layer (sixth) extend

farther than the third and the fifth.

The fourth is the shortest of all.

Consequently the wall is thickest

about the middle third where all the

layers are present, and gradually be-

comes thinner upwards and down-

wards, until there is only the outmost

layer at the apex, and the most ex-

ternal and internal (1st and 7th) at

the base. (Dr. Pettigrew, Phil.

Trans. 1864.)
Direction of the fibres. Each

stratum is formed of fleshy fibres with

the undermentioned direction, sup-

posing the ventricle standing on the

apex, and the anterior surface towards

the dissector.

In the three external strata (1, 2,

3) the fibres are inclined downwards
from the base and septum to the apex
of the ventricle, and become less

vertical in each.

The fourth or mid layer (4) pos-
sesses transverse fibres ; and it is

nearer the outer than the inner surface

of the wall.

In the three inner strata the fibres change their direction, as is shown

by 5, and are directed upwards from the apex and septum to the base of

the ventricle ;
so that they cross the fibres of the outer layers like the legs

of the letter X, and, becoming more oblique in each layer, are almost

vertical in the internal.

Continuity of the fibres. With a piece of muscle rolled into a cone, as

before said, the fibres of the different layers would be necessarily continu-

ous at the apex ; but in the heart they are united at apex and base. Thus
the outermost layer is continuous at the apex and base with the innermost,
the fibres being curved in at the tip and out at the base. In like manner
the fibres of the second layer are united with those of the sixth, and the

third stratum with the fifth. From the three outer layers, fibres are con-

tinued to the right ventricle at the back of the heart, forming the " com-
mon fibres."

Each of the three outer layers consists of two sets of fibres, which occupy
the front and back of the ventricle. By the turning inwards of the two
bundles on opposite sides of the apex, the wall is prevented from having
a slanting side, like a piece of paper rolled into a cone. And by the turn-

ing outwards of two sets of fibres (anterior and posterior) at the base of

the ventricle from each inner layer, the sides of the auriculo-ventricular

opening are made level like those of the apex. Many of the fibres of the

outer layers are attached to the fibrous ring around the aorta.

A DlAQRAM OF THE ARRANGEMENT OF THE

FIBRES IN LAYERS IN THB LEFT VRNTRI-

CLE.

1. First or external layer.

2. Second external.

3. Third external.

4. Central layer.

5. The outermost of the three inner strata.
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The fibres of the fourth layer are continued into the septum ventri-

culorum.

Dissection. To display the layers and fibres of the right ventricle,

great care will I e needed because of the thinness of the wall ; but the

same number of layers exists in this, as on the other side of the heart.

Make a vertical cut along the anterior aspect from the root of the pul-

monary artery to the aj ex of the ventricle ; and reflect the several layers
forwards and backwards from that incision. As the three outer are raised

let them be traced on the one hand into the part of the septum detached
from the left ventricle ; and on the other into the left ventricle through
the continuity of the common fibres behind.

The RIGHT VENTRICLE possesses seven layers in its wall, like the left,

though they are much thinner. They are arranged as in the other ven-

tricle into three external, three internal, and a fourth or intermediate. In
like manner the wall decreases from the centre towards the base and apex,
but at the tip it is thicker than the apex of the left half of the heart

(Pettigrew).
Directions of the fibres. In this as in the other ventricle, the fibres of

the three outer layers run down from the base to the fore part of the sep-
tum and the apex of the heart: the outer being most vertical. In the

fourth stratum the fibres have a transverse direction, as in the correspond-

ing layer of the left ventricle. And in the three inner layers they are

directed upwards from the apex to the base of the ventricle across the

fibres of the three outer strata, the deepest being the most vertical.

Continuity of the fibres. The fibres are not distinct from those of the

left ventricle, but are derived in the three outer layers from the " common
fibres" and the septum, and from the auriculo-ventricular opening. They
are then continued forwards to the front of the septum ventriculorum,
where they leave the surface, and bending back construct the right part of

the septum : at the back of that partition they blend with the " common
fibres" of the left ventricle. The fourth layer fibres are continuous for

the most part with the " common fibres" crossing the posterior groove.
At the apex the three cuter layers do not enter in a whorl as in the left

ventricle ; but at the base they are continuous with the three inner as on

the other side of the heart.

Many of the fibres of the external layer are attached to the ring of the

pulmonary artery ; and the narrow slip from the right to the left ventricle,

near the base in front, receives its fibres from the two outer strata.

In this ventricle the fibres are arranged as if there had been originally
one common cavity in the heart the left ventricle, from which the right
had been detached during the growth by a pushing inwards of a partition
from the fore part.

Septum ventriculorum. This partition between the two cavities has

been divided anteriorly into right and lei't parts by the previous dissection ;

and the layers of the ventricles may be traced into them.

It is rather thicker than the wall of the left ventricle, and is formed by
the fibres of both ventricles. About one-third belongs to the right, and

two-thirds to the left ventricle. Where the two portions touch the fibres

mingle, and altogether behind lie the " common fibres" of the two ven-

tricles.

Endocardium. Lining the interior of the cavities of the heart is a thin

membrane, which is named endocardium.- It is continuous on the one

hand with the lining of the veins, and on the other with that of the arteries.
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Where the membrane passes from an auricle to a ventricle, or from a ven-

tricle to an artery, it forms duplicatures or valves, in which fibrous tissue

is inclosed ; and in the ventricles it covers the tendinous cords of the

valves, and the projecting muscular bundles.

The thickness of the membrane is greater in the auricles than in the

ventricles, and in the left than in the right half of the heart. In its struc-

ture it resembles a serous membrane.
GREAT VESSELS OP THE HEART. The arteries which take origin from

the heart are the aorta and the pulmonary. The large veins entering the

heart, besides the coronary, are the superior and inferior cava, and the

pulmonary.
The PULMONARY ARTERY is a short thick trunk, which conveys the

dark or impure blood from the right side of the heart to the lungs. From
its commencement in the right ventricle the vessel is directed upwards on

the left of the aorta ; and at a distance of an inch and a half or two inches,

it divides into two branches of nearly equal size for the lungs. The trunk

of the pulmonary artery is contained in the pericardium ; and beneath it

is the beginning of the aorta. On each side are the coronary artery and Ot(

the auricular appendix.

Fig. 104. fc O
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THE FORMATION of THE SEPTUM VENTRICCLORUM BY THE FIBRES OF BOTH VENTRICLES
IS REPRESENTED IN THIS CUT.

Near the bifurcation of the artery is a ligamentous cord about as large
as a crow-quill, the remnant of the arterial duct, which passes from the

left branch of the vessel to the arch of the aorta, and is named ligametitam
ductus arteriosi.

The right branch is longer than the left. In its course to the lung it

lies beneath the aorta and the vena cava superior, and rests on the bron-

chus or piece of the air tube : and as it passes outwards it lies above the

level of the right auricle of the heart. At the lung the artery divides

into three primary branches, one for each lobe.

The left branch is rather smaller than the right; it is directed in front

of the descending aorta and the left bronchus to the fissure of the root of

the lung, where it ends in two branches for the two pulmonic lobes.
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As the right and left branches of the pulmonary artery pass outwards,

they cross the air-tubes resulting from the division of the trachea, and
inclose with them a lozenge-shaped space which contains some bronchial

glands.
Ductus arteriosus. The ligamentous structure was the continuation in

the foetus of the trunk of the pulmonary artery, and was larger than either

branch to the lung. At that period the vessel receives the name arterial

canal or duct (ductus arteriosus, Botalli), and opens into the aorta rather

beyond the origin of the last great vessel of the head and neck from the

arch.

As the lungs do not give passage to the circulating fluid before birth,

the impure blood in the pulmonary artery passes through the arterial duct

into the aorta below the attachment of the vessels of the head and neck,
in order that it may be transmitted to the placenta to be purified. But
after birth, when the function of the lungs is established, the current of

blood is directed along the branches of the pulmonary artery instead of

through the arterial duct ; and this tube becoming gradually smaller, is

obliterated before the eighth or tenth day, and forms finally the ligament
of the arterial duct.

The AORTA is the great systemic vessel which conveys the blood from
the heart to the different parts of the body. It arches backwards at first

to reach the spinal column, and is continued on the spine through the chest

and abdomen. In the thorax the vessel is divided into two parts arch

of the aorta, and the descending or thoracic aorta.

Arch of the aorta (fig. 105). The aorta has its origin in the left ventri-

cle, and curving backwards over the windpipe and the gullet, forms an

Fig. 105.

a. Aortic arch.

b. Innominate artery.

c. Left common carotid.

d. Lett subclavian.

e. Ligamentum ductus arteriosi.

/. Vena cava superior.

ff. Left innominate vein.

h. Right innominate vein.

f. Left upper intercostal vein,

fc. Vena azygos major.
I. Left subclavian vein.

n. Thoracic duct.

o. Coronary artery.

P

ARCH OF THE AORTA AXD ITS GREAT VESSELS.

arch which ceases on the left side of the spinal column, at the lower bor-

der of the fifth dorsal vertebra. The arch has its convexity upwards and

to the right, and its concavity to the root of the left lung ; and from it the

large vessels for the supply of the upper part of the body take their origin.

For the purpose of reducing to order the numerous connections of this
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portion of the aorta, it is divided into three parts ascending, transverse,
and descending.
The first or ascending part is about two inches in length, or slightly

more, and is directed upwards behind, and close to the sternum : it reaches

as high as the upper border of the cartilage of the second rib on the right

side, and is contained nearly altogether in the pericardium. At first the

pulmonary artery is superficial to it
; but, as the vessels take different

directions, the aorta is soon uncovered, and remains so to its termination.

Behind it are the right branches of the pulmonary vessels. On the right
side is the descending cava ; and on the left, the pulmonary artery. Near
the heart the vessel bulges opposite the semilunar valves (fig. 105). There
is sometimes another dilatation along the right side, which is named the

great sinus of the aorta.

The second or transverse portion recedes from the sternum and reaches

from the second right costal cartilage to the left side of the body of the

fourth dorsal vertebra (the lower border). It rests upon the trachea above
the bifurcation, and is placed over the oesophagus and the thoracic duct.

Lying in front of this part of the artery are the vagus, phrenic, and super-
ficial cardiac nerves of the left side the first nerve sending backwards its

recurrrent branch beneatli the vessel. Along the upper border is the left

innominate vein (<?), to which the left upper intercostal vein (Y) is directed

over the left part of the arch ; and to the lower border near the termina-

tion, the remnant of the arterial duct (e) is attached. From this part
arise the three great vessels of the head and upper limbs.

The third or descending part of -the arch is very short, extending from
the lower edge of the fourth to that of the fifth dorsal vertebra. 1 It lies

against the fifth vertebra, and the fibro-cartilage between this and the

fourth, and is covered by the pleura of the left side of the chest.

In the concavity of the arch of the aorta are contained the root of the

left lung, the branching of the pulmonary artery with its arterial duct, and
the left recurrent nerve. Deeper than those parts, the oesophagus and the

thoracic duct, with some lymphatic glands, may be recognized.
The branches of the arch of the aorta are five in number; two come

from the ascending, and three from the transverse part. The first two
are the coronary arteries of the heart (o), which have been already no-

ticed (p. 313). The other three are much larger in size, and supply the

neck, the head, and the upper limbs. First on the right is the large trunk

of the innominate artery (b) ; close to it is the left carotid (c) ; and last of

all comes the left subclavian (d).
The INNOMINATE ARTERY (b~) (brachio-cephalic), the first and largest

of the three branches, measures from one inch and a half to two inches in

length. Ascending to the right beneath the sternum, it divides opposite
the sterno-clavicular articulation into the right common carotid and the

subclavian artery.
The artery is crossed by the left innominate vein (</), and lies behind

the upper piece of the sternum, and the origin of the hyoid and thyroid
muscles. At first it rests on the trachea, but as it ascends it is placed on

1 It is usually said that the second part of the aortic arch ends opposite the left

side of the body of the second dorsal vertebra, and the third part, opposite the
lower edge of the third vertebra. After examination, I have adopted the state-

ment of Mr. Wood respecting the position of the aortic arch to the dorsal vertebrae.

(Journal of Anatomy and Physiology for 1868.)
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the right side of the air tube. On its right is the innominate vein of the

same side (h). Usually no lateral branch arises from the artery.
LEFT COMMON CAROTID ARTERY (e). The common carotid artery of

the left side of the neck is longer than the right by the distance between
the arch and the top of the sternum.

In the thorax the artery ascends obliquely to the left sterno-clavicular

articulation, but not close to the first piece of the sternum and the origin
of the depressor muscles of the hyoid bone and larynx. In this course it

passes beneath the left innominate vein (17), and the remains of the thymus
gland. At first it lies on the trachea, but it crosses afterwards to the left

of that tube, so as to be placed over the oesophagus and the thoracic duct.

To its outer side is the left vagus, with one or more cardiac branches of

the sympathetic nerve.

In the neck the connections of the vessels of opposite sides are not the

same (p. 120).
The LEFT SUBCI.AVIAN ARTERY (d) ascends to the neck through the

upper aperture of the thorax. Beyond the first rib the vessels of opposite
sides are alike (p. 118).
The trunk is directed almost vertically from the arch of the aorta to the

inner margin of the first rib. In the thorax the vessel lies deeply, resting
at first on the oesophagus, and afterwards on the vertebral column and
the longus colli muscle. It is invested by the left pleural bag in all

its extent. On its inner side is the trachea, and near the upper opening
of the thorax the oesophagus with the thoracic duct is inside it. Some-
what anterior to the level of the artery, though running in the same direc-

tion, are some of the cardiac nerves.

VEINS OF THE HEART (fig. 105). In addition to the cardiac veins (p.

314) there are the superior and inferior cava, and the pulmonary veins :

the former are the great systemic vessels which return impure blood to

the right auricle ; and the latter convey pure blood from the lungs into the

left auricle.

The SUPERIOR or DESCENDING CAVA (/) results from the union of the

right and left innominate veins, and brings to the heart the blood of the

head and neck, upper limbs, and thorax.

Its origin is placed on the right side of the sternum, opposite the interval

between the cartilages of the first two ribs. From that spot the large vein

descends to the pericardium, perforates the fibrous layer of that bag about

one inch and a half above the heart, and ends in the right auricle. On
its outer surface the vein is covered by the pleura, and the phrenic nerve

is in contact with it. To the inner side is the ascending part of the arch

of the aorta. Behind the vein is the root of the right lung.
When the cava is about to perforate the pericardium it is joined by the

large azygos vein of the thorax (k) ; and higher up it receives small veins

from the pericardium, and the parts in the mediastinal space.
The innominate veins are united inferiorly in the trunk of the descend-

ing cava. They are two in number, right and left; and each is formed
near the inner end of the clavicle, by the union of the subclavian and in-

ternal jugular veins. The trunks differ in length and direction, and in

their connections with the surrounding parts.
The right vein (A) is about one inch and a half long, and descends ver-

tically, on the right side of the innominate artery, to its junction with the

vein of the opposite side. On the outer surface the pleura covers it, and

along it the phrenic nerve is placed.
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The left vein (ff) is twice as long as the right, and is directed obliquely
downwards above the level of the arch of the aorta. It crosses behind the

sternum, and the remains of the thymus gland ; and it lies on the three

large branches of the aortic arch, as well as on the several nerves de.-c.uid-

ing over the arch.

The branches of the veins are nearly alike on the two sides. Each re-

ceives the internal mammary, the inferior thyroid, and the superior inter-

costal of its own side ; and the left vein is joined in addition by some
small thymic and pericardiac veins.

Sometimes the innominate veins are not united in the vena cava, but

descend separately to the heart, where each has a distinct opening in the

right auricle. When such a condition exists, the right vein takes the

course of the upper cava in front of the root of the right lung ; but the left

vein descends in front of the root of the left lung, and turning to the back

of the heart, receives the cardiac veins, before it opens into the right
auricle. A cross branch connects the two above the heart.

1

This occasional condition in the adult is a regular one in a very early

period of the growth of the foetus ; and two vessels are also persistent in

some mammalia.

Change of the two veins into one. The changes taking place in the veins during
the growth of the foetus, to produce the arrangement common in the adult, con-

cern the trunk on the left side. The following is an outline of them. First the
cross branch between the two trunks enlarges, and forms the future left innomi-
nate vein. Next the left trunk below the cross branch disappears at its middle,
and undergoes transformations at each end : At the upper end it becomes con-

verted into the superior intercostal vein. At the lower part it remains pervious
for a short distance as the coronary sinus ; and even the small oblique vein open-
ing into the end of that sinus in the adult (p. 314), is a remnant of the trunk of

the vein that lay beneath the heart.
In the adult there is a vestige of the occluded vessel in the form of a fold of the

serous membrane of the pericardium in front of the root of the left lung ;
this Mr.

Marshall names the vestigialfold of the pericardium (p. 311 ).
2

The INFERIOR or ASCENDING CAVA enters the right auricle as soon as

it has pierced the diaphragm. No branches join the vein in the thorax.

The anatomy of this vein will be given with the vessels of the abdomen.
The PULMONARY VEINS are two on each side. They issue from the

fissure of the root of the lung, and end in the left auricle : their position
to the other vessels of the root has been noticed at p. 310.

The right veins are longer than the left, and lie beneath the aorta and
the right auricle of the heart. The superior receives its roots from the

upper and middle pulmonic lobes, and the inferior vein is formed by
branches of the lower lobe.

The left veins cross in front of the descending aorta; and one springs
from each lobe of the lunsr.

NERVES OF THE THORAX.

The pneumogastric and the sympathetic nerves supply the viscera of the

thorax. Through the cavity courses the phrenic nerve to the diaphragm.

1 An example of two large vessels,
" double vena cava," opening into the right

auricle in the adult, is contained in the Museum of University College.
2 See a paper by Mr. Marshall on the development of the veins of the neck

(Philosoph. Transac., 1850).
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Dissection. The phrenic nerve is sufficiently denuded for its examina-
tion ; but the student should trace the vagus nerves through the thorax.

The A'agus is to be followed, on both sides, behind the root of the lung,
and its large plexus in that position is to be dissected out: a few filaments

of the gangliated cord of the sympathetic coming forwards over the spinal
column to the plexus, must be looked for. In front of the root on the left

side, the nerve supplies a few pulmonary filaments. Beyond the root the

vagus is to be pursued along the oesophagus by raising the lung and re-

moving the pleura.
The PHRENIC NERVE is a branch of the cervical plexus (p. 80). In its

course through the thorax it lies along the side of the pericardium, and at

a little distance in front of the root of the lung, with a small companion
artery. When near the diaphragm it is divided into branches ; these per-
forate the muscle, and are distributed on the under surface. The nerves

of opposite sides differ in length, and in their connections above the root

of the lung.
The right nerve is deeper at first, and is also shorter and straighter than

the left. In entering the chest it crosses behind the subclavian vein, but

in front of the internal mammary artery ; and it lies afterwards along the

right side of the innominate vein and superior cava till it reaches the root

of the lung.
The left nerve crosses the subclavian artery, but has the same position

as the right to the mammary vessels when entering the cavity. In the

thorax it is directed in front of the arch of the aorta to the root of the

lung, and makes a curve lower down around the projecting heart. Before

reaching the aorta the nerve is placed external to the left common carotid

artery ; and crosses the left vagus from without inwards, so as to be inter-

nal to that nerve on the arch.

Branches. Some small filaments are said to be furnished from the

nerve to the pleura and pericardium.
Internal mammary artery. A small part of this artery, which lies be-

neath the first rib, and winds round the phrenic nerve and the innominate

vein to reach the side of the sternum, is now to be learnt. It gives the

following offset :

The superior phrenic branch (comes nervi phrenici) is a very slender

artery, which accompanies the phrenic nerve to the diaphragm, and is dis-

tributed to that muscle, anastomosing therein with other branches of the

aorta, and with the musculo-phrenic branch of the internal mammary (p. 239).
The PXEUMOGASTRIC NERVE (p. 181) passes through the thorax to the

abdomen. In the lower part of the thorax the nerves of opposite sides

have a similar position, for they pass behind the root of the lung, each on
its own side, and along the oesophagus to the stomach. But above the

root of the lung, the right and left nerves differ much. Each supplies
branches to the viscera, viz., to the heart, the windpipe and lungs, and
the gullet.

The right vagus is posterior to the left in position. It enters the tho-

rax between the subclavian artery and the innominate vein, and is directed

obliquely backwards, by the side of the trachea, and between this tube

and the oesophagus, to the posterior aspect of the root of the lung, where it

gives rise to the posterior pulmonary plexus. From the plexus two large
offsets are continued to the back of the gullet, and unite below into one

trunk, which reaches the posterior surface of the stomach.

The left nerve appears in the thorax on the outer side of the left com-
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mon carotid artery, arid courses over the arch of the aorta, and beneath

the root of the lung, forming there a larger plexus than on the right side.

From the pulmonic plexus one or two branches pass to the front of the

oesophagus, and join with offsets of the right nerve in a plexus ; but its

pieces are collected finally into one trunk, which is continued on the front

of the gullet to the anterior part of the stomach.

The branches of the pneumo-gastrie nerve in the thorax are the follow-

ing :

a. The recurrent or inferior laryngeal nerve, arising on the right side

on a level with the subclavian artery, and on the left, at the lower border

of the arch of the aorta, bends backwards to the trachea, along which it

ascends to the larynx. On each side this branch is freely connected with

the cervical cardiac branches of the sympathetic nerve, especially on the

left side beneath the arch of the aorta.

b. Cardiac branches (thoracic). Besides the cardiac branches furnished

by the vagus in the neck, other offsets pass in front of the trachea to the

cardiac plexus. On the right side they come from the trunk of the vagus
and the recurrent branch, but they are supplied by the recurrent nerve

alone on the left side.

The termination of the lower cervical cardiac branch of each vagus
nerve (p. 114) may be now seen. The branch of the right lies by the

side of the innominate artery, and joins a cardiac nerve of the sympathetic
of the same side ; and the branch of the left vagus crosses over the arch

of the aorta, to end in the superficial cardiac plexus.
c. Pulmonary branches. There are two sets of nerves for the lung,

one on the anterior and the other on the posterior aspect of the root.

The anterior branches are two or three in number, and small in size, and
communicate with filaments of the sympathetic on the pulmonary artery:
these nerves are best seen on the left side.

The posterior branches are the largest and much the most numerous.

Forming a plexiform arrangement (posterior pulmonary plexus) behind

the root of the lung by the flattening and splitting of the trunk of the

nerve, they are joined by filaments from the third and fourth ganglia of

the knotted cord of the sympathetic, and are conveyed into the lung on

the divisions of the air tube.

d. (Esophayeal branches are furnished to the gullet, but in greatest
abundance in the lower half. Below the root of the lung the branches of

the pneumo-gastric nerves surround the oesophagus with a network (plexus

gulce).

SYMPATHETIC NERVE. In the thorax the sympathetic nerve consists

of a knotted cord along each side of the spinal column, which communi-
cates with the spinal nerves : and of a large prevertebral or cardiac plexus,
which distributes branches to the heart and the lungs.
The gangliated cord will be seen in a future stage of the dissection after

the heart and the lungs have been removed.
The CARDIAC PLEXUS lies at the base of the heart around the great

bloodvessels. A part of this network, the superficial cardiac plexus, has

been already described (p. 314). The remaining part, or the deep cardiac

plexus, is placed beneath the arch of the aorta.

Dissections. The cardiac plexus has been injured by the previous ex-

amination of the heart, so that it should be dissected in a body in which
the heart and the large vessels are entire.

Dissection. The arch of the aorta is to be cut across near the heart
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and close above the pulmonary artery, and is to be drawn over to the left

side : next the upper cava is to be divided above the entrance of the vena

azygos, and its lower part is to be thrown down. By the removal of some
fibrous and fatty tissues and lymphatic glands, the right part of the plexus,
in which the nerves of the right side are united, will be seen in front of the

trachea, above the right branch of the pulmonary artery. The offsets to

the heart should be followed downwards on the trunk of the pulmonary

artery ; and those to the lung should be traced along the right branch of

that vessel.

To lay bare the part of the plexus into which the nerves of the left side

of the body enter, the arch is to be cut through a second time, to the

right of -and close to the junction of the ligamentum arteriosum with it;

and the transverse part of the arch is to be turned upwards with the great
vessels attached. The lymphatic glands and the areolar and fatty tissue

being cleared away from the plexus as on the opposite side, the offsets to

the posterior coronary plexus of the heart are to be cleaned.

Deep cardiac plexus. This large centre is situate between the trachea

and the arch of the aorta, above the branches of the pulmonary artery.
In it are united the cardiac nerves of the sympathetic of both sides of the

neck, except the highest nerve of the left side : and the cardiac branches

of the vagus in the neck and chest, with the exception of the lowest

cervical branch of the left side. From it nerves are furnished to the heart

and lungs.
The several nerves entering the plexus are not intermingled in a plexi-

form mass in front of the trachea ; but those of the right side unite

together on the right of the" air tube, and those of the left have a like

junction on their side.

The right part of the plexus is placed above the right branch of the

pulmonary artery, and receives the nerves of the right side, viz., the car-

diac nerves of the sympathetic in the neck ; the cardiac branches of the

trunk of the vagus, in both the neck and chest ; and the cardiac offsets of

the recurrent branch.

The branches of this half of the plexus are distributed mostly to the

right side of the heart, and pass downwards before and behind the right
branch of the pulmonary artery : those in front running on the trunk of

the pulmonary artery to end in the anterior coronary plexus (p. 315) ; and
the nerves behind supply the right auricle of the heart. Offsets are sent

laterally on the branch of the artery to the root of the lung.
The left half of the plexus lies close to the ligamentum arteriosum, and

rather on the left of the trachea. In it are collected the cardiac nerves of

the sympathetic ganglia of the left side of the neck, except the highest ;

and numerous and large branches of the left recurrent nerve of the vagus.
Nerves descend from it to the heart around the left branch and trunk of

the pulmonary artery, and after supplying branches to the left auricle, ter-

minate in the posterior coronary plexus (p. 315). A considerable offset is

directed forwards by the side of the ligamentum ductus arteriosi to the

superficial cardiac plexus ; and some nerves reach the left anterior pulmo-
nary plexus by passing along the branch of the pulmonary artery.

Termination of the cardiac branches of the sympathetic nerve of the

neck (p. 117).
On the right side there are usually only two cardiac nerves entering the

thorax, for the highest nerve is blended commonly with one of the others.

The middle and inferior nerves pass beneath the subclavian artery to the
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riglit half of the deep plexus : they communicate with the branches of the

recurrent laryngeal nerve of the vagus.
On the left side the highest cardiac nerve lies over the arch of the

aorta, and ends in the superficial cardiac plexus ; it may give a branch
beneath the arch to the deep plexus. Only one other nerve, the lower

cardiac, may be seen entering the left side of the deep plexus, as the mid-
dle one throws itself oftentimes into it.

THE TRACHEA AND THE LUNG.

Dissection, To see the pieces of the air tube in the root of the lung, it

will be necessary to remove the pu'monary artery with its branches, and
the pulmonary veins. And when the transverse part of the arch of the

aorla, which has been already cut through, is turned to one side, the dis-

sector will be able to clear away the bronchial glands, the nerves, and the

fibrous tissue from the part of the trachea in the thorax, and from the

brandies into which it bifurcates.

The TRACHEA, or the air tube, reaches from the larynx to the lungs,
and lies on the front of the spinal column. The tube begins opposite the

fifth cervical vertebra ; and it ends commonly at the fourth dorsal vertebra

by dividing into two pieces (bronchi), one for each lung. Its point of

splitting may be a vertebra lower.

Its connections in the neck are described in p. 121, and its structure in

p. 162. The part in the thorax remains to be studied.

In the thorax the trachea is situate with the great vessels in the space
between the pleural bags. Here it is covered by the arch of the aorta, by
the innominate and left carotid arteries, and by the cardiac plexus of

nerves. Behind the air tube is the oesophagus, which is slightly inclined

to the left near the arch of the aorta. On the right side are the vagus,
and the innominate artery, lor a short distance, after this has passed over

the trachea ; and on the left side lie the left subclavian artery, and the

vagus with its recurrent branch.

The bronchi, or the branches of the air tube, are contained in the roots

of the lungs, and are surrounded by vessels, glands, and nerves. Near the

lung each is divided into as many primary pieces as there are lobes. In

their structure and form the bronchi resemble the windpipe, for they are

round and cartilaginous in front, but flat and muscular and membranous
behind. Their position behind the other pulmonary vessels has been de-

scribed at p. 310
; but the characters of each are now to be noticed.

The right branch is about an inch in length, and is larger than the left
;

it passes outwards, on a level with the fourth dorsal vertebra, beneath the

arch of the aorta and the upper cava, and above the right pulmonary
artery : the vena azygos arches above it.

The left branch, about two inches long, is directed obliquely downwards

through the arch of the aorta, and joins the root of the left lung a vertebra

lower than on the opposite side. The tube lies on the oesophagus and
thoracic duct, and on the aorta ; it is at first below the level of the corre-

sponding pulmonary artery.
Dissection. The lungs are to be removed now from the body by cutting

through the vessels of the root.

The remains of the heart and pericardium are to be taken away after-

wards. For their removal the inferior cava is to be divided, and the peri-
cardium to be detached from the surface of the diaphragm ;

in removing
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the pericardium, the dissector should be careful not to injure the parts
contained in the interpleural space in front of the spine.

PHYSICAL CHARACTERS OF THE LUNG. The surface of the lung is

smooth and shining, and is invested by the pleura. Through the serous

covering the mass of the lung may be seen to be divided by septa, into

small irregularly-sized pieces or lobules. On looking closely at it, espe-

cially at a thin margin, minute cells will be perceived in it.

The tint, of the lung varies with age. In infancy the color is a pale

red; but in the adult the texture becomes grayish, and presents here and
there dark gray spots or lines of pigment, whose shade deepens with in-

creasing age, and becomes even black in old people. After death, the

color of the posterior border may be bluish-black from the accumulation of

blood.

To the touch the lung is soft and yielding, and on a section the pulmo-

nary substance appears porous and spongy ; but the lung which is deprived
of air by pressure has a tough leathery feel. Slight pressure with the

thumb and finger drives the air from the containing cells through the pul-

monary structure, and produces the noise known as crepitation. If the

lung contains serum, a frothy red fluid will run out when it is cut.

The texture of the lung is very elastic ;
this elasticity causing the organ

to diminish greatly when the thorax is opened, and to expel air that may
be blown into it.

The specific gravity of the lung varies with the conditions of dilatation

and collapse, or of infiltration with fluid. When the pulmonary substance

is free from fluid, and filled with air, it floats in water; but when it is

quite deprived of air it is slightly heavier than water, and sinks in that

fluid. The weight of the lung is influenced greatly by the quantity of

other material contained in its texture
; ordinarily it ranges from eighteen

to twenty-one ounces, and the right lung is about two ounces heavier than

the left. In the male the lungs are larger, and slightly heavier than in

the female.

Dissection. By tracing the large branches of the bronchi, and the

bloodvessels and nerves into the lung, the mode of branching of the air

tubes will be apparent; and by inflating a part of the lung, the cellular

structure may be seen. But the arrangement of the small air cells about

their tube, and the disposition of the different vessels, cannot be ascer-

tained without fine injections and a microscope.
STRUCTURE OF THE LUNG. The spongy pulmonary tissue consists of

minute recesses or cells, in which the smallest branches of the air tube

terminate; and the mass of the lung is formed by the collection of those

cells into small groups or lobules, and by the aggregation of the lobules

into larger masses or lobes. Each lobule is distinct from its fellows, and
is furnished with its air tube and nerves, and with its set of vessels con-

cerned in the function and nutrition.

The parts of the lung are united by a serous covering, prolonged con-

tinuously over the surface ; and by a subserous layer of areolar tissue

which penetrates into the anterior, subdividing it into pieces. These

several parts are examined more in detail below.

Serous and subserous coverings. The casing derived from the pleura
is thin and transparent, and forms an entire capsule for the lung, except
at the root where the vessels enter. The subserous areolar layer contains

fibres of elastic tissue, and not only covers the surface, but extends in-
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wards, establishing the division of the mass into lobules: where it sepa-
rates the lobules it is named interlobular tissue, and is free from fat.

Bronchial branches in the limy. When a bronchus is followed into

the pulmonary structure it is found to divide generally in a binary order,

and to diminish in size at each subdivision, until one terminal offset ap-

pertains to a lobule. In the lobule the tube has a diameter of
g
1

^ to ^ of

an inch. When this last degree of diminution is reached, the tube gives

origin to the air cells.

The larger bronchial branches have the same composition as the trachea,
but they are round in the lung, instead of being semi-elliptical as in the

trachea. The smallest branches want some of the elements found in the

larger bronchi; and those from which the cells spring are irregular in

shape, appearing to be spaces amongst the cells rather than tubes with

continuous walls.

Changes in the bronchi. The modifications of the component parts of

the bronchi are the following: The pieces of cartilage are broken up in

the smaller bronchial tubes, and are scattered over the wall as irregular

fragments. Becoming thinner and smaller as the subdivision of the air

tube proceeds, they at last disappear, and are absent, from the terminal

branches. The fibrous and elastic tissues of the bronchial tubes are con-

tinued to the air cells, but in the small cell-bearing branches, the bundles

of elastic tissue are diffused, and, much diminished in strength, blend with

the fibrous or areolar tissue to form the wall. The muscular fibres are

diffused over the inner surface of the smaller bronchi, where they have an
annular arrangement; they extend beyond the limit of the pieces of carti-

lage, but they cease where the cells begin to be formed. The mucous
membrane becomes thinner as it extends onwards in the bronchial pieces,
and is finally continued to the cells, where it is transparent. Its epithe-
lium is columnar and ciliated in the bronchial tubes, but is changed to

squamous or laminar in the air cells.

Lobules and lobes. A lobule is a cluster of air cells around a terminal

branch of the air tube. Varying in size and shape, each lobule is invested

by areolar tissue, and possesses its own offset of the air tube, as well as

distinct branches of vessels and nerves. The lobes are produced by the

aggregation of the lobules.

The air cells are the little recesses or dilatations connected with the

smallest branches of the air tube. They are polyhedral in form, except
on the surface of the lung, and are distinct one from another, save through
the channel of the air passage. The cells are clustered in groups around
the terminal branches of the air tube, with which they communicate by
large orifices. These small spaces are about T JV of an inch across, but

they are larger on the surface and at the edges than in the deeper parts of

the lung. The cell wall is formed by areolar and elastic tissue, and is

lined by a transparent mucous membrane possessing laminar epithelium.
Beneath the mucous lining is a network of capillaries of the pulmonary
vessels.

VESSELS OF THE LUNG. Two sets of vessels are furnished to the lung,
one being concerned in its function, the other in the nutrition. The ves-

sels conveying blood to the lung to be aerated, and carrying that fluid

away after it has been subjected to the respiratory process, are named

pulmonary. The vessels connected with the nutrition of the texture are

called bronchial.

The pulmonary artery divides like the bronchus, which it accompanies
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to the lobule. At the lobule the arterial branch is minutely subdivided,
and its ramifications enter the interlobular fissure to end in the cell wall

in the following way: Over the bottom of the cell they form a very fine

capillary network, but at the circumference they give rise to a circular

vessel; and the circles of several cells communicate with each other.

The pulmonary veins begin in the vascular network before mentioned.

The twigs issuing from the several lobules are destitute of valves, and are

united in larger tubes which course to the root of the lung. Although the

small lobular branches of the arteries remain separate from one another,
the corresponding veins anastomose together.
The bronchial arteries enter the lung on the air tube, and supply deep

branches to it and the contiguous glands, to the large bloodvessels, and to

the interlobular areolar tissue of the lung. On the smallest air tubes

minute branches anastomose with offsets of the pulmonary arteries.

Superficial tortuous offsets of the artery ramify beneath the pleura, form-

ing a capillary network.

The bronchial vein begins by twigs corresponding with the superficial
and deep branches of the artery. Leaving the lung at the root, the vein

ends differently on opposite sides of the body (p. 337).
Nerves and lymphatics. The lung receives nerves from the vagus and

the sympathetic ; and the offsets follow the branches of the air tube, but

their ending is uncertain. Remak describes small ganglia on the sympa-
thetic filaments. The lymphatics of the lung are both superficial and deep,
and enter the bronchial glands at the root of the lung.

PARTS ON THE SPINE AND THE SYMPATHETIC CORD.

In front of the spinal column are the several parts lying in the inter-

pleural space of the posterior half of the mediastinum, viz., the aorta,

azygos veins, thoracic duct, oesophagus, and splanchnic nerves.

Dissection. The thoracic duct should be found first near the diaphragm
by removing the pleural ; there it is about as large as a crow quill, and
rests against the right side of the aorta : this slender vessel may be in-

jected with tallow.

The areolar tissue and the pleura are to be cleared away from the dif-

ferent parts before mentioned
;
and the azygos or intercostal veins, one on

the right and two on the left aorta, should be dissected. Next follow the

thoracic duct upwards beneath the arch of the aorta, and along the reso-

phagus beneath the pleura, till it leaves the upper aperture of the thorax.

After raising the pleura also from the inner surface of the chest, the

ganglia-ted cord of the sympathetic nerve will be seen lying over the heads

of the ribs. Branches are to be followed outwards from the ganglia to the

intercostal nerves ; and others inwards over the bodies of the vertebrae,

the lowest and largest of these forming the three trunks of the splanchnic
nerves.

The DESCENDING THORACIC AORTA is the part of the great systemic
vessel above the diaphragm. Its extent is from the lower border of the

fifth dorsal vertebra (the left side), where the arch ceases, to the front of

the last dorsal vertebra.

Contained in the interpleural space in front of the spine, the vessel is

rather curved, lying at its upper part on the left, but below on the front

of the spinal column. Beneath it are the vertebrae and the smaller azygos
veins. In front of the vessel is the root of the left lung with the peri car-
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dium. On its left side it is covered throughout by the pleura ; and on its

right side are the oesophagus and the thoracic duct, though near the dia-

phragm the gullet is placed over the aorta.

The branches of the vessel are distributed to the surrounding parts, and
are named from their destination bronchial, pericardial, oesophageal, medi-

astinal, and intercostal.

a. The bronchial arteries supply the structure of the lungs, and adhere

to the posterior part of the bronchial tubes, on which they ramify (p. 336) ;

they give some twigs to the bronchial glands and the oesophagus.
For the left lung there are two arteries (superior and inferior), which

arise from the front of the aorta at a distance from each other.

The artery of the right lung arises in common with one of the left bron-

chial arteries (superior), or from the first intercostal artery of the right
side.

Bronchial veins. A vein issues from the root of each lung, and ends
in the following manner : the right joins the larger azygos vein ; and the

left ends in the superior intercostal vein of its own side.

b. The pericardial branches are some irregular twigs, which are fur-

nished to the posterior part of the cardiac bag.
c. (Esophageal branches arise at different points of the aorta, and are

four or five in number. Ramifying in the gullet, the vessels anastomose
with one another ; above, they communicate with branches of the inferior

thyroid artery near the pharynx ; and below, with twigs of the coronary

artery of the stomach.

d. Small mediastinal branches (posterior) supply the areolar tissue and
the glands in the interpleural space.

e. The intercostal arteries are ten on each side ; nine are furnished to

the same number of lower intercostal spaces, whilst the last lies below the

twelfth rib : to the upper two spaces branches are supplied from the inter-

costal artery of the subclavian trunk.

These small vessels arise from the posterior part of the aorta, and run
outwards on the bodies of the vertebrae, beneath the cord of the sympathe-
tic nerve, to the intercostal spaces, where each divides into an anterior and
a posterior branch. In this course the upper arteries have a somewhat

oblique direction
; and as the aorta lies on the left of the spine the right

vessels are the longest : the right also pass beneath the oesophagus, the

thoracic duct, and the azygos vein. Many twigs are supplied to the bodies

of the vertebrae.

In the spaces bounded by the true ribs, the anterior branch, the larger
of the two, continues onwards between the muscular strata nearly to the

anterior third of the intercostal space, where it ends in two pieces, which
anastomose with the intercostal arteries of the internal mammary (p. 239).
At first the artery lies in the middle of the intercostal space, beneath the

pleura and a fascia from the internal intercostal muscle, and resting on the

external intercostal layer ; but near the angle of the rib it ascends to the

upper boundary. Accompanying the artery are the intercostal vein and

nerve, the vein being commonly above, and the nerve below it ; but in

the upper spaces the nerve is, at first, higher than the artery.
Below the true ribs the vessels are contained partly in the thoracic and

partly in the abdominal wall. Behind they have the same course and
connections as the higher intercostals ; but in the wall of the abdomen

they lie between the two deep muscles ; they will be noticed hereafter.

Branches are furnished to the intercostal and abdominal muscles, and
22
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to the ribs. About the centre (from front to back) of the intercostal space
a superficial twig arises, which accompanies the cutaneous nerve.

The highest artery of the aortic set of intercostals anastomoses with the

superior intercostal branch of the subclavian artery; and the lowest (below
the true ribs) enters the abdominal wall, and anastomoses with the arteries

of that part.
The posterior branch turns backwards between a vertebra and an as-

cending costo-transverse ligament, and is distributed in the Back. As it

passes by the intervertebral foramen it furnishes a small spinal branch to

the vertebrae and the spinal cord. (See VESSELS OF THE SPINAL CORD.)
The intercostal vein resembles closely the artery in its course and

branching. Near the head of the rib it receives a contributing dorsal

branch, and then joins an azygos vein.

The superior intercostal artery of the subclavian trunk (p. 78) descends

over the neck of the first rib, external to the ganglion of the sympathetic,
and supplies a branch to the first intercostal space : continuing to the

second space, which it supplies in like manner, it anastomoses with the

upper aortic branch.

Its intercostal offsets divide into an anterior and a posterior branch, like

the arteries from the aorta.

The vein accompanying the artery opens into the innominate vein of

the same side. The left superior intercostal vein (fig. 105, t), formed by
branches from the two or three highest spaces, is joined by the left bron-

chial vein, and ends in the left innominate vein, after crossing the arch of

the aorta.

The INTERCOSTAL or AZYGOS VEINS are two in number on the left, and
one on the right side, and receive branches corresponding with the offsets

furnished by the thoracic aorta.

The right or larger azygos (fig. 106,
s
) begins in the lumbar veins on

the right side of the spine, and its origin is described with the vessels of

the abdomen. It enters the thorax through the aortic opening of the

diaphragm, and ascends on the right side of the thoracic duct, over the

intercostal arteries and the bodies of the vertebrae. Opposite the fourth

intercostal space the vein arches forwards above the root of the right lung,
and enters the superior cava as this vessel pierces the pericardium. Its

valves are very incomplete, so that blood may flow either way ; and the

intraspinal and intercostal veins may be injected through it.

Branches. In this vein are collected the intercostals of the right side

below the upper two spaces ; some of the intercostals of the left side of

the thorax, through the left azygos veins ; and some small cesophageal, me-

diastinal, and vertebral veins, with the right bronchial vein.

By means of the right vein the inferior communicates with the superior

cava, so that the blood may reach the heart from the lower part of the

body, or the opposite, if one of the cavaj should be obstructed.

The left lower azygos vein (fig. 106,
4

) begins in the abdomen in the

lumbar veins of the left side of the vertebral column. Entering the thorax

along with the aorta, or through the crus of the diaphragm, the vein as-

cends on the left of the aorta as high as the seventh or eighth dorsal ver-

tebra, where it crosses beneath that vessel and the thoracic duct to end in

the right azygos. It receives the four or five lower intercostal veins of the

left side, and some cesophageal and mediastinal branches.

The left upper azygos vein (fig. 106,
5
) is formed by offsets from the

space between the superior intercostal and the preceding. Receiving three
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or four brandies, the trunk either joins the lower azygos of its own side,

or crosses the spine to open into the right vein.

The OESOPHAGUS or gullet is a hollow muscular tube, which extends

from the pharynx to the stomach : the cervical portion has been described

at p. 121, and the thoracic part is now to be examined.

Appearing in the thorax rather to the left of the middle line, the gullet
is directed beneath the arch of the aorta, and reaches the middle of the

spine about the fifth dorsal vertebra. From that spot it is continued

through the interpleural space on the right of the aorta, till near the

diaphragm, where it takes a position over the aorta, to gain the oesopha-

geal opening of that muscle.

As far as the aortic arch the resophagus lies beneath the trachea, though
it is inclined somewhat to the left of the air tube ; beyond the arch it is

crossed by the left bronchus, and is concealed by the pericardium as far

as the diaphragm. At the upper part of the thorax the gullet rests on
the longus colli muscle and the vertebrae ; but below the arch of the aorta

it is separated from the spine by the intercostal vessels, and the aorta.

Laterally it touches the left pleura above the arch, and both pleurae be-

low, but more of the right than the left. Below the bronchus the pneu-

mogastric nerves surround the oasophagus with their branches ; and above
the same spot the thoracic duct is in contact with it on the left.

Structure. If a piece of the gullet be removed and distended with tow,
it will be easy to show a muscular, fibrous, and mucous coat, one within

another.

The muscular coat is thick and strong, and possesses two layers of fibres,

of which the external is longitudinal, and the internal circular in direc-

tion, like the muscular tunic of the other parts of the alimentary tube.

In the upper third of the oesophagus the fibres are red, but below that spot
the color becomes paler.
The external layer is formed of parallel longitudinal fibres, which form

an entire covering, and end below on the stomach. The fibres begin

opposite the cricoid cartilage (p. 131) ; and at intervals varying from half

an inch to an inch and a half, they are connected with tendinous points

(sV to iV f an incn l ng) like the fibres of the rectus abdominis muscle.

The internal layer of circular fibres is continuous above with the fibres

of the pharynx ; they are more oblique at the middle than at either end
of the oesophagus.
The fibrous layer is situate between the muscular and mucous coats,

and attaches the one to the other loosely.
The mucous coat will be seen on cutting open the tube : it is reddish in

color above but pale below, and is very loosely connected with the muscu-
lar coat, so that it is thrown into longitudinal folds when the oesophagus is

contracted. Lining the interior is a thick layer of scaly epithelium ; and
the surface is studded with minute papillre.

Some compound glands (oesophageal) are scattered along the tube ; at

the lower part of the gullet they are most numerous, and form a ring

(cardiac) close to the stomach.

LYMPHATICS OF THE THORAX. In the thorax are lymphatic vessels

of the wall and the viscera, which enter collections of glands, and end in

one or other of the two lymphatic ducts. Besides these, the large thoracic

duct traverses the thorax in its course from the abdomen to the neck.

Lymphatic glands. Along the course of the internal mammary artery
lies a chain of sternal or mediastinal glands, which receive lymphatics
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Fig. 106.

from the front of the chest, the thymus body, the pericardium, and the

upper surfaces of the diaphragm and liver.

On each side of the spine, near the heads of the ribs, as well as between
the intercostal muscles, is placed a group of intercostal glands for the re-

ception of the lymphatics of the posterior wall of

the thorax.

Numerous bronchial glands are situate at the

division and along the side of the trachea, through
which the lymphatics of the lung pass ; and be-

neath the arch of the aorta are a few cardiac

glands, to which the lymphatics of the heart are

directed.

Along the side of the aorta and ossophagus is a
chain of cesophageal glands, which are joined by
the lymphatics of the oesophagus, and communi-
cate with those of the lungs.
The thoracic duct (fig. 106,

1

)
is the main

channel by which the lymphatic and lacteal fluid

of the lower half of the body, and ot the left side

of the upper half of the body, is conveyed into the

blood. The duct begins in the abdomen in an

enlargement (chyli receptaculum), and ends in

the left subclavian vein of the neck. It is about

eighteen inches in length, and is contained in the

thorax, except at its origin and termination. It

has the undermentioned connections :

^Entering the cavity on the right of the aorta

and .through the same opening, the duct ascends

on tne right side of that vessel, as high as the

arch. Opposite the fifth dorsal vertebra it passes
beneath the aortic arch, and is applied to the left

sfde- of the, oesophagus, on which it is conducted

to the neck under the left subclavian artery. At
the lower part of the neck the duct arches out-

wards, as before described (p. 119), to open into

the left subclavian vein.

In this course the tube is oftentimes divided

in two, which unite again; or its divisions may
even form a plexus. Near its termination it is

frequently branched. It is provided with valves

at intervals, like a vein ; and these are in greatest
number at the upper part.

Branches.'' In the thorax the duct receives

the lymphatics of the left half of the cavity, viz.,

from the sternal and intercostal glands ; also the

lymphatics of the left lung, the left side of the

heart, and the trachea and oesophagus.
The right lymphatic duct (fig. 27) receives

large branches from the viscera of the thorax. It is a short trunk, about

half an inch in length, and opens into the angle of union of the subclavian

and jugular veins of the same side (p. 79) : its opening is guarded by
valves.

Branches. Into this trunk the lymphatics of the right upper limb, and

VIEW OF THE THORACIC

DUCT, AND THE INTER-

COSTAL VEINS.

1. Thoracic duct.

2. Ending of the duct in the

left subclavian vein.

3. Large or right azygos vein.

4. Left lower azygos or in-

tercostal vein.

6. Leff%pper azygos or inter,-

costal.

6. Vena cava superior.

7. Left internal jugular vein,

cut through.
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right side of the head and neck pour their contents. In addition, the

lymphatics of the right side of the chest, right lung and right half of the

heart, and some from the right lobe of the liver, after passing through their

respective glands, unite into a few large trunks, which ascend beneath the

innominate vein to reach the duct in the neck.

Structure of the ducts. The wall of the tube resembles that of the

bloodvessels in structure (p. 119).
CORD OP THE SYMPATHETIC NERVE. The thoracic part of the gan-

gliated cord of the sympathetic nerve is covered by the pleura, and is placed
over the heads of the ribs, and the intercostal vessels. The ganglia on it

are usually twelve, one being opposite eacli dorsal nerve, but this number
varies much. The upper ganglion is the largest ; and the last two are

rather anterior to the line of the others, being situate on the side of the

bodies of the corresponding vertebras.

Each ganglion furnishes external branches to communicate with the

spinal n TVCS, and internal for the supply of the viscera.

External or connecting branches (fig. 107). Two offsets pass outwards
from each ganglion to join a spinal nerve (intercostal). In the branches

Fig. 107.

a. Posterior root of a spinal nerve, with a

ganglion, c.

b. Anterior root.

d. Posterior primary branch.

e. Anterior primary branch of the spinal nerve.

/. Knotted cord of the sympathetic.

g. Ganglia on the cord.

h. White offset from the spinal to the sympa-
thetic nerve.

f. Gray offset from the sympathetic to the

spinal nerve.

SCHEME TO ILLUSTRATE THE CONNECTION BETWEEN THE SPINAL AND SYMPATHETIC NERVES.

(Todd and Bowman.)

of communication both spinal and sympathetic nerve fibrils are combined :

but one (A) consists almost entirely of spinal, and the other
(*') nearly al-

together of sympathetic nerve fibres.

The internal or visceral branches differ in size and distribution, accord-

ing as they are derived from the upper or lower six ganglia.
The offsets of the upper six are very small, and are distributed to the

aorta, and the vertebras with the ligaments. Mr. Swan describes a plexus
in front of the spine, from the union of the branches of opposite sides.

6- O
>
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From the third and fourth ganglia offsets are sent to the posterior pulmo-
nary plexus.
The branches of the lower six are larger and much whiter than the

others, and are united to form visceral or splanchnic nerves of the abdo-
men : these are three in number (large, small, and smallest), and pierce
the diaphragm to end in the solar and renal plexuses.
The great splanchnic nerve is a large white cord, which receives roots

apparently from only four or five ganglia (sixth to the tenth), but its fibres

may be traced upwards on the knotted cord as high as the third ganglion.

Descending on the bodies of the vertebrae, it pierces the fibres of the crus

of the diaphragm, and ends in the semilunar ganglion of the abdomen.
At the lower part of the thorax the nerve may present a ganglion.
The small splanchnic nerve begins in the tenth and eleventh ganglia,

or in the intervening cord. It is transmitted interiorly through the crus

of the diaphragm, and enters the part of the solar plexus by the side of

the creliae artery.
The smallest splanchnic nerve springs from the last ganglion, and ac-

companies the other nerves through the diaphragm : in the abdomen it

ends in the renal plexus. This nerve may be absent, and its place may
be taken by an offset of the preceding.

PARIETES OF THE THORAX.

Between the ribs are lodged the two layers of intercostal muscles, with the

intervening nerves and arteries ; and inside them lies a thin fleshy layer

behind, the infracostals. At the base of the thorax is the diaphragm.
The INFRACOSTAL MUSCLES are small slips of fleshy fibres, which are

situate on the inner surface of the ribs, where the internal intercostals

cease. Apparently part of the inner intercostals, they arise from the

inner surface of one rib, and are attached to the like surface of the rib

next succeeding.

They are uncertain in number, but there may be ten : they are smaller

above than below, and the upper and lower may pass over more than one

space.
Action. These thin muscles approach the ribs to one another, dimin-

ishing the size of the thoracic cavity, and act thus as expiratory muscles.

INTERCOSTAL MUSCLES. The anterior part of the muscles has been

described (p. 237) ; and the posterior part may be now examined from

the inner side.

The inner muscle begins at the sternum, and reaches backwards to the

angle of the ribs in the middle spaces, but, higher and lower, the muscu-
lar fibres approach nearer the spine. Where the fibres cease, a thin fascia

is continued backwards over the outer muscle. The inner surface is lined

by the pleura, and the opposite surface is in contact with the intercostal

nerve and vessels.

External muscle. When the fascia and the infracostal muscles have

been removed, the external intercostal will be seen between the posterior
border of the internal muscle and the spine. Its fibres cross those of the

inner intercostal layer. Whilst this muscle extends backwards to the

tubercle of the rib, it does not reach further forwards than the rib carti-

lages, as before said.

Action. The use of the intercostal muscles in respiration is given in

p. 238.
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Dissection. In a few spaces the internal intercostal muscle may be cut

through, and the intercostal nerve and artery traced outwards.

The INTERCOSTAL NERVES are the anterior primary branches of the

dorsal nerves. Twelve in number, they occupy the intercostal spaces,
without communicating in a plexus ; and the last is placed below the

twelfth rib. The upper six lie between the ribs, and are confined to the

wall of the thorax ; whilst the lower six are prolonged into the abdominal

wall, where the ribs cease in front.

Upper six. At first the nerves lie between the pleura and subjacent
fascia and the external intercostal muscle, with an artery and vein ; but

they enter soon between the intercostals and extend forwards to the middle

line of the body. Near the head of the rib each is joined by filaments

from the sympathetic. In its course each supplies branches to the inter-

costal muscles and the ribs, and cutaneous offsets to the surface ; these are

described in the dissections of the upper limb and wall of the abdomen.
There are some deviations in the first and second nerves from the ar-

rangement above specified.

The first nerve ascends in front of the neck of the highest rib, and ends

in the brachial plexus. Before it leaves the chest it supplies to the first

intercostal space a branch, which furnishes muscular offsets, and becomes
cutaneous by the side of the sternum. There is not any lateral cutaneous

offset from this branch, except in those cases in which the second nerve is

not as large as usual.

The second nerve may extend a considerable way on the wall of the

chest before entering between the intercostal muscles, and may ascend

even to the first space. It is remarkable in having a very large lateral

cutaneous branch (p. 225). In front it ends like the others.

Upper surface of the diaphragm. The centre of the muscle is tendinous,
and the sides are fleshy. In contact with the upper surface are the lungs

laterally, and the pericardium in the middle : the phrenic vessels and
nerves pierce this surface, external to the pericardium. In the diaphragm
are the following apertures : one for the oesophagus and the pneumogastric
nerves, a second for the vena cava, a third for the aorta with the thoracic

duct and the vena azygos, and a fourth on each side for the splanchnic
nerves. Beneath it the sympathetic passes into the abdomen.
The arch of the diaphragm towards the thorax has been before referred

to (p. 306).
Directions. The dissector of the thorax now waits while the examina-

tion of the Back is made. Afterwards he is to learn the ligaments of the

ribs and spine : a notice of these will be found in the following Section.

SECTION II.

LIGAMENTS OF THE TRUNK.

THE ligaments of the vertebrae, ribs, and sternum, are included in this

Section.

ARTICULATION OF THE RIBS. The osseous part of each rib is united to

the spinal column on the one side, and the rib cartilage on the other, by
three sets of ligaments, viz., one between the head of the bone and the
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Fig. 108.

bodies of the vertebrae; a second from the neck and tubercle to the trans-

verse processes of the vertebrae ; and a third between it and the cartilage.

Dissection. For the purpose of examining the ligaments between the

rib and the vertebrae, take a piece of the spinal column with three or four

ribs attached. After removing the intercostal and other muscles, and the

loose tissue from the surface of the bones, the student will be able to define,

as below, the ligaments passing from the head and neck of the rib to the

bodies and transverse processes of the vertebras.

The ligaments attaching the costal cartilage to the rib and sternum are

to be dissected on the part of the thorax which was removed in opening
the cavity.
LIGAMENTS OF THE HEAD OF THE RIB. Where the head of the rib is

received into a hollow in the bodies of two
continuous vertebrae, the articulation is pro-
vided with two retaining ligaments costo-

vertebral and interarticular, with two syno-
vial sacs.

The costo-vertebral ligament (fig. 108,
3
),

named stellate from its form, is composed of

radiating fibres, and is placed in front of the

joint. Attached by one end to the rib, it is

divided at the other into three sets of fibres :

The upper, the largest, ascends to the body
of the vertebra above the rib head ; the

lower descends to the vertebra below the

head; and the central part is united with the

fibro-cartilage between the vertebrae.

Where the rib is in contact with only one

vertebra, as in the first, eleventh, and twelfth,
the ligament has but two sets of fibres. The
Chief fibres in those three joints are fixed

into the body of that vertebra which is

touched by the costal head ; whilst the as-

cending band is attached to the body of the

vertebra immediately above. In the first

rib-joint the ascending band is continued to

the last cervical vertebra.

The interarticular ligament will be seen

when the stellate is divided. It is a short

thin band of fibro-cartilage, which is attached

on one side to the ridge separating the articu-

lar surfaces on the head of the rib, and on
the other to the fibro-cartilage between the

vertebrae. In the joints of the first, eleventh,
and twelfth ribs, where the head is not in contact with the intervertebral

substance, the ligament is absent.

Synovial sacs. There are two sacs in the articulation, one on each
side of the interarticular ligament. In the three joints before mentioned

(1st, llth, and 12th) there is but one sac.

Movements. In the costo-vertebral articulation there is a gliding of the

rib up and down, and forwards and backwards. The movement of the

head is more limited in the first seven ribs which are fixed to the sternum
than in the others; and is greatest in the last two, in consequence of the

LIGA.MBXTS OF THE RIBS -AST> VER-

TEBRA (Bourgery).

1. Anterior ligament of the bodies of

the vertebra.

2. Lateral part of the anterior liga-

ment of the spine.

3. Ligament (stellate) between the

vertebrae and head of the rib.

4. Ascending costo-transverse liga-

ment.

5. Interspinous ligament.
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ribs being free anteriorly, and not fixed behind by a joint to the transverse

process.

During the increase and decrease of the chest the body of the rib is

rotated out and in, around a line subtending the arc of the circle of which
its fore part is a segment. The degree of motion is greatest in the long-
est ribs.

LIGAMENTS OF THE NECK AND TUBERCLE. Three ligaments (costo-

transverse) pass from the neck and tubercle of the rib to two transverse

processes. And there is a synovial sac between the rib and its transverse

process.
The anterior costo transverse ligament (fig. 108,

4

) is larger and longer
than the others. It ascends from the upper edge of the neck to the trans-

verse process of the upper of the two vertebrae with which the head articu-

lates : it is wanting to the first rib. Between this ligament and the verte-

bra the posterior branches of the intercostal vessels and dorsal nerve pass ;

and externally it is joined by the fibrous membrane between the strata of

the intercostal muscles.

The posterior costo-transverse (fig. 115,
3

) is placed at the posterior

aspect of the rib. It is a short band of fibres between the rough part of

the tubercle and the tip of the transverse process of the lower of the two
vertebrae touched by the rib head. This band is longest in the lowest

two articulations.

The middle or interosseous costo-transverse is placed horizontally be-

tween the neck of the rib and the transverse process with which the

tubercle articulates. It will be best seen by sawing horizontally through
the rib and the transverse process. Its fibres are mixed with reddish

areolar tissue.

In the lowest two ribs the interosseous costo-transverse blends in one

band with the posterior costo-transverse ligament.

Synovial sac. If the posterior ligament is divided, a synovial mem-
brane will be exposed in the joint between the tubercle of the rib and the

transverse process.
In the lowest two ribs, which do not touch transverse processes, the

synovial sac is absent.

Movement. In the motion of the rib, the bone glides upwards and
downwards on the articular facet of the transverse process ; and the degree
will be limited by the surrounding costo-transverse ligaments.
LIGAMENTS OP THE STERNAL CARTILAGES. The cartilages of the

true ribs except the first are united to the sternum by a fibrous capsule,
which covers a synovial membrane ; and externally they are joined to the

osseous part of the rib. The first is generally ossified to the sternum ;

and some of the lower cartilages touch each other, and are connected to-

gether by fibrous bands with synovial membranes.
In the chondro-sternal articulation (fig. 51,

4

), the cartilages are re-

ceived into the depressions on the side of the sternum, and are fixed in

their position by a capsule of surrounding fibres. In front and behind

the capsule are thickened bands, which have been described as anterior

and posterior ligaments.
Between the cartilage and the bone is a synovial membrane.
In the joint of the second cartilage there is an interarticular ligament

(fig. 51,
6
), as in the head of the rib, which joins the cartilage between

the pieces of the sternum. A synovial sac exists on each side of the

interarticular ligament.
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A separate band of fibres joins the cartilage of the seventh rib to the

xiphoid cartilage, and is named costo-xiphoid ligament.
Costal cartilage with the rib. The bony part of the rib is hollowed to

receive the costal cartilage, and the posterium of the rib is the investing
membrane between the two.

COSTAL CARTILAGES TO ONE ANOTHER. The contiguous surfaces of

the costal cartilages from the sixth to the ninth are flattened, and are con-

nected by ligamentous fibres; each articulation is provided with a synovial
membrane.

Movement. There is only a limited gliding motion in the chondro-

sternal and the interchondral articulations. The second rib-cartilage joint
is the most movable.

ASTERXAL CARTILAGES. The cartilages of the three first false ribs

are united only by end-bands of fibrous tissue, and are freer to move than

those which are attached to the sternum. The lowest two, which are

separate from one another, are the least fixed of all.

ARTICULATION OF THE STERNUM (fig. 51). As the two pieces of the

bone are united by cartilage without any synovial membrane, the kind of

articulation is sometimes named synchondrosis. The articulation is

strengthened by anterior and posterior longitudinal fibres.

Movement. In articulations through the medium of cartilage, as here

and in the pelvis, there is very little motion to be perceived, even when
the osseous pieces are forcibly pulled by the hands.

ARTICULATION OF THE VERTEBRAE. The vertebrae of the spinal col-

umn are united together by two sets of ligaments one for the bodies, and
the other for the arch and processes.

Along the spinal column the ligaments have a general resemblance, and
one description will suffice except for those between the first two vertebrae

and the head, and in the pelvis.
Dissection. After the articulations of the ribs have been examined,

the same piece of the spinal column will serve for the preparation of the

ligaments of the bodies of the vertebrae. The anterior ligament of the

bodies will be defined with very little trouble, by removing the areolar

tissue.

It is supposed that the spinal canal has been opened to examine the

spinal cord, and that the posterior ligament of the bodies of the vertebrae

is laid bare ; but if the canal should not be open, the neural arches of the

vertebrae are to be removed by sawing through the pedicles.
The remaining ligaments between the neural arches, spines, and articular

processes of the bones, may be dissected on the piece taken away in open-
ing the spinal canal.

LIGAMENTS OF THE BODIES. The bodies of the vertebras are united by
an anterior and a posterior common ligament, with an intervening piece of

fibro-cartilage.
The anterior common ligament (fig. 109, a) reaches from the atlas to

the sacrum : it is widest opposite the lumbar vertebrae, and is narrowed

upwards. It consists of a central wide and thick part (a), and of a thinner

portion (5), on each side of the body of the vertebrae. If the central piece
be cut across at intervals it will be seen to be thickest opposite the hollow

of the bodies.

The fibres of the middle part are longitudinal in direction. By detach-

ing parts of the ligament, the superficial fibres will be seen to reach three

or more vertebrae, whilst the deep extend from bone to bone. A greater
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Fig. 109.

number of the fibres are attached to the intervertebral fibro-cartilages than

to the bones ; and more are fixed to the margins than the centre of the

body.
The posterior common ligament (fig. 110), much thinner than the

anterior, is contained in the spinal canal, lying on the posterior surface of

the vertebrae, and extends from the sacrum
to the occipital bone. This ligament is

wide above, and diminishes in size down-

wards, just the opposite of the anterior.

In the neck, A, it is loose, and extends

across the bodies. In the back and loins

it is a narrow band, B, which sends off

on each side a pointed process to be at-

tached to the pedicle of the neural arch ;

and it is wider opposite the intervertebral

disks than on the bodies, so that the

margins are dentate. One surface of the

ligament is in contact with the dura

mater ; and between the band and the

vertebrae are the intraspinal vessels.

Its fibres are superficial and deep as in

the anterior ligament, and are more

closely united with the intervertebral sub-

stance than with the bone.

Dissection. To see the intervertebral

substance, the anterior and posterior com-
mon ligaments must be taken away. One
vertebra should be detached from the

fibro-cartilage to obtain a horizontal view of this structure ; and two other

vertebrae should be sawn vertically to see the difference in the consistence

and arrangement of the laminae.

ANTERIOR COMMON LIGAMENT OP THE
BODIES OF THE VERTEBRAE.

a. Middle strong part, and 6, lateral

thin part of the ligament.

Fig. 110A.

Two VIEWS OF THE POSTERIOR COMMON LIGAMENT, c, OF THE BODIES OF THE VERTEBRA, TO

SHOW THE DIFFERENCE IN SHAPK.

A, refers to its form in the neck, and B, to its shape in the loins.

The intervertebral substance (fig. HI) is placed between the contiguous
surfaces of the bodies of the vertebrae, from the axis to the sacrum. It
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forms a flattened disk between each pair of the vertebrae, and its width is

determined by the size of the bones. It is connected in front and behind

with the anterior and posterior common ligaments, and on the sides with

the stellate ligament of the head of the rib.

By means of the dissection before made, the intervertebral substance

may be observed to consist of two distinct parts ; an external, tirm and

laminar, and an internal, soft and elastic (fig. 112).
The outer laminar part (fig. 113, a) forms more than half of the disk,

and is composed of pieces of fibre-cartilage with layers of fibrous tissue.

All the strata are arranged one within another, like the scales of an onion,
and are connected by their edges to the bodies of the vertebrae ; but all

have not a vertical direction, for whilst the outer pieces are straight, the

inner are bent with the convexity outwards (fig. 112) (Humphry). The
laminae do not form complete rings, but those composed of fibrous tissue

reach farther than those of fibro-cartilage : the free ends of both layers

overlap.
Each layer is constructed of oblique fibres ; and the fibres of one layer

are directed across those of another like the parts of the letter X (fig. Ill
).

This disposition of the fibres will be best seen on the disks between the

lumbar vertebrae ; and it may be rendered evident by dissecting layer after

layer.

Fig. 111. Fig. 112.

INTERVERTEBRAL SUBSTANCE IN THK LlTM- VERTICAL SECTION OF THE INTERVEKTEBRAL SCB-

BAR REGION, with its lamina; displayed. STANCE, to show the direction of the layers.

. Superficial, and 6, deeper layer, the fibres a. Circumferential layers bent outwards,

in each taking a different direction. b. Central pulpy part.

The central or pulpy portion of the disk (fig. 113, b) is very soft and

elastic, and projects when two vertebrae and the interposed mass are sawn

through. Placed nearer the back than the front of the disk, it is more

marked in the loins and neck than in the dorsal region. It has a yellow-
ish color, and is deficient in the stratiform arrangement so conspicuous
at the circumference.

Towards the confines of the two portions of the intervertebral substance,

there is an alternating arrangement of fibrous tissue and fibro-cartilage,

though the former is gradually diminishing ; but towards the centre a loose

fibro-cartilaginous material with large cells preponderates.
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The surfaces of the vertebrae in contact with the disk have a cartilagin-

ous covering ; this may be seen by cutting the intervertebral substance

from the bone. Over the centre of the

osseous surface it forms a continuous layer, Fig- 113.

but towards the circumference it consists of ^=~^ JR.

separate pieces.
The disks are thicker between the lum-

bar and cervical, than between the upper |i(I^S^^^})|jj) fc- O
and middle dorsal vertebrae ; and where the

spinal column is arched forwards, as in the ^^^i^^^^^r
loins and neck, they are deepest at the an-

terior edge, being wedge-shaped. The thin-

nest piece is situate between the second and ^^i^^f "^^^^^ A* o
third cervical vertebrae, and the thickest

between the fifth lumbar and the sacrum.

Use. The intervertebral substance unites

together the vertebras so firmly as to pre-
A HORIZONTAL CUT THROUGH AN in- y .>

Vent displacement of those bones without TERVKRTEBRAL FIBRO-CARILAOE.

rupture of it.
" Lam 'nar external part.

c .1 i i ,. , ,1 b. Pulpy central part of the flbro-carti- ^^
By means of the central elastic part the

j

"
revolving motion of one bone on another isO ^f- ^^

produced ; and the degree of the movement is limited by the circumferen-

tial laminar portion. [

Through its wedge-shaped form the disk is chiefly instrumental in giving
rise to the convexity of the spinal column in the loins and neck

; and

through its elasticity it moderates the effect of jars or shocks transmitted

from bone to bone.

The depth of its several pieces amounts to about a fourth of the length
of the movable part of the spinal column ;

but as it yields under pressure,
the height of the body will be shorter from half an inch to an inch in the :'" '."."

course of the day, according to the fatigue undergone.
LIGAMENTS OP THE NEURAL ARCH AND PROCESSES. The several pro-

~ "

cesses of the vertebras have special uniting ligaments : thus the articular

processes are joined by a capsule and a synovial membrane ; the neural

arches are connected by yellow ligaments ;
the spinous processes have one

"

band along the tip and another between them; and the transverse pro-
cesses are provided with intervening bands of fibres.

Ligaments of Articitlatiny processes. Between the articulating processes
'

there is a movable joint, in which the bones are covered with cartilage,
and are surrounded by a loose capsular ligament of scattered fibres, en-

closiug a synovial membrane. In the cervical part of the spine the cap-
sular ligaments are looser than in the dorsal or lumbar region.

Movement. With flattened articular surfaces is combined a gliding of

one bone upon another. This movement is least limited in the neck, the

loins, and the lower dorsal vertebras.

By the difference in the shape of the articulating processes, the kind of

motion in the spine is determined ; and by their arrangement the degree
is limited, and the vertebrae are partly maintained in situ. In dislocation

of the spinal column they are generally broken before a vertebra can be

dislodged from its imbricated position.

Ligaments of the arches. The ligamenta subftava (fig. 114, 2

)
so named

from their color, are situate between the neural arches of the vertebne,
and close the spinal canal behind. Between each pair of arches are two
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ligaments, one for each half of the arch, which approach one another along
the middle line, and reach on each side from the pedicle of the arch to the

root of the spinous process.
Each consists of elastic yellow tissue. It is attached above to the inner

surface of the one, but below to the upper border and outer surface of the

other neural arch.

Between the first two vertebrae and the skull there are special fibrous

ligaments in the corresponding situation (see p. 166).

Ligament* of the spines. Along the tips of the spinous processes of the

dorsal lumbar vertebrae is a longitudinal band of fibres (fig. 115,
l

) the

Fig. 114. Fig. 115.

AN INNER VIEW OF THE NECRAI, ARCHES LIGAMENTS OF THE PROCESSES op THE VERTEBRAE,
OF THE VERTEBRAE, WITH THEIR INTER- AND OF THE RIBS. (Bourgery.)
POSED LlGAMKNTB.

1 and 2. Ligamenta subflava. (Bourgery 1. Supraspinous band of ligament,
and Jacob.) 2. Ligamentum subflavum.

3. Posterior costo-transverse ligament : on the op-

posite side the band has been removed aud

the joint opened.
4. Intertransverse ligament.

supraspinous ligament. It is thickest in the lumbar region of the spine,
and is formed by the superficial and deep fibres; the former reach over

three or more spines, whilst the latter pass from bone to bone. It is closely
united with the tendons of the muscles.

The band of the ligamentiim nuchae, which is composed of fibrous tissue,

takes its place in the neck.

Along the spinal column there are also thin membranous interspinous

ligaments (fig. 108,
6

),
which reach from the root to the tip of the spinous

processes. The strength of these bands is dependent upon the interval

they fill
; they are more marked in the lumbar than the other vertebra?,

and they are least strong in the cervical region.

Ligaments of the transverse process. In the loins the inter-transverse
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ligaments are thin membranous bands in the intervals between the pro-
cesses. In the dorsal vertebrae they are round bundles of fibres (fig. 115, *).

And in the neck the fibres exist only at the apex of the processes, or they

may be wanting here and there.

LIGAMENTS OF SPECIAL VERTEBRAE. The ligaments of the first two

cervical, and the sacral and coccygeal vertebrae, will be given with the

dissection of the neck (pp. 166, 167) and of the pelvis (Section vii.).

MOVEMENTS OF SPINAL COLUMN. The spinal column can be bent for-

wards, backwards, and to each side ; and can be rotated.

In flexion the vertebras between the axis and sacrum are bowed for-

wards. The greatest movement takes place between the last two lumbar
vertebrae and the sacrum (Humphry) ; there is an intermediate degree
in the neck ;

and the least is in the upper half of the dorsal region, where
the ribs are united to the sternum.

The bodies of the bones are brought nearer together in front, whilst

they are separated behind. The inferior pair of articular processes of the

second vertebra glide upwards on the upper articular of the third vertebra ;

the inferior of the third bone move in like manner on the upper processes
of the fourth ; and so on throughout the movable column.

The ligament in front of the bodies is loose, but the posterior, and those

uniting the neural arches and processes, are stretched. The fore part of

each intervertebral disk is squeezed and thinner, and the back is elongated.
In extension, the vertebras are arched backwards, but not to so great a

degree as when the spine is bent forwards. The motion is most in the

neck ; and is least in the dorsal vertebrae, which are fixed by the true ribs

and the sternum, and are impeded in their movement by the overlapping

spinous processes.
The posterior parts of the vertebras are approximated, whilst the ante-

rior are separated ; and the inferior articular processes of each (from the

second cervical to the sacrum) glide downwards, on the upper articular

processes of the next succeeding bone.

The condition of the ligaments is the opposite to that in flexion. Thus,
the intervertebral disks are compressed behind and widened before ; the

spinous and subflaval are relaxed ; the anterior common of the bodies is

tightened, and the hinder band is slackened.

Lateral inclination. The spine can be curved to the right or the left

side. Like the other movements, this is least in the more fixed upper
dorsal vertebras, and is greatest in the neck.

On the concave side of the curve, say the right, the bodies are brought
nearer together ; and are carried away from each other on the opposite

aspect. The right inferior articular surface glides down, and the left up,
in the joints with the vertebra beneath.

On the right side the ligaments will be relaxed and the intervertebral

substance compressed ; and on the left those structures will be tightened
so as to check the movement.

Rotation is the twisting of the bodies of the vertebrae around a line

through their centres, the fore part being turned to the right and to the

left. Its degree is greatest in the cervical and the upper dorsal vertebrae,

but is absent in the lumbar part of the column.
The vertebral bodies are directed horizontally, and the articular pro-

cesses move differently on the two sides. Supposing the face turned to

the right, the processes of the right side glide inwards towards, and those

of the left side outwards from the spinal canal.
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The flat ligaments and the intervertebral disks of the bodies, and the

ligaments of the neural arches, will be less tight on the side to which the

face is directed than on the other.

Dislocation of one vertebra from another without fracture seldom occurs,
in consequence of the way in which the inferior pair of articular processes
are placed behind the superior of the next following bone, like scales. In

the cervical region, where the articular surfaces are more horizontal, sim-

ple displacement may occasionally take place.
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CHAPTER Y.

DISSECTION OF THE BACK.

Directions. The dissection of the Back may be undertaken by one stu-

dent ; or conjointly by the dissectors of the head and upper limbs the

former preparing the neck, and the latter making ready the parts in the

dorsal and lumbar regions.
If the Back should be allotted to more than one student, the dissector

of the upper limb may attend chiefly to the paragraphs marked with an

asterisk ; and the dissector of the neck may study specially the paragraphs
which are not so marked. But as many of the dissections in the earlier

stages require the co-operation of the students employed on the same side

of the body, a general attention may be given to the whole by each.

The dissector of the abdomen is to examine the arrangement of the fas-

cia lumborum, after the first layer of muscles has been learnt.

Position. The body lies with the face downwards ; and the trunk is to

be raised by blocks beneath the chest and the pelvis, so that the limbs

may hang over the end and sides of the dissecting table. To make tense

the neck, the head is to be depressed and fastened with hooks.

In this region there are five successive strata of muscles, amongst which
vessels and nerves are interspersed.

Dissection. The first step is to raise the skin in two flaps, by means of

the following incisions : One cut is to be made along the middle of the

body from the occipital protuberance to the back of the sacrum. Another
is to be carried from the last dorsal vertebra to the acromion process of

the scapula. The flap of skin above the last cut is to be turned outwards

by the dissectors of the head and upper limb.

By another transverse incision opposite the iliac crest, the remaining

piece of integument may be detached, and reflected by the dissector of the

upper limb in the same direction as the other flap.

Under the upper flap of skin is placed the trapezius, and underneath the

lower one the latissimus dorsi muscle.

The cutaneous nerves may now be sought in the superficial fatty layer :

they are accompanied by small cutaneous arteries which will guide the

student to their position. The nerves vary much in size in the different

parts of the Back, and their number is also irregular ; as a general rule,

there is one opposite each vertebra except in the neck.

To find them in the cervical region look near the middle line, from the

3d to the 6th vertebra, and trace an offset from the third nerve upwards
to the head : the branch of the second nerve (large occipital) has been
laid bare at the back of the head (p. 20).

Opposite the upper part of the thorax, they will be best found near the

spines of the vertebras, where they lie at first beneath the fat ;
but at the

lower part, and in the loins, they issue in a line with the angles of the ribs.

The cutaneous branches of the sacral nerves are included in the dissec-

tion of the lower limb.

23
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CUTANEOUS NERVES. The tegumentary nerves are derived from the

posterior primary branches of the spinal nerves, which subdivide amongst
the deep muscles into two pieces, inner and outer. Arteries accompany-
ing the greater number of the nerves, bifurcate like them, and furnish

cutaneous offsets.

Cervical nerves. In the neck the nerves are derived from the inner of

the two pieces into which the posterior trunks bifurcate : they perforate
the trapezius, and supply the neck and the back of the head. They are

four in number, viz., one from each, except the first and the three last.

The branch of the second nerve is named large occipital, and accom-

panies the occipital artery to the back of the head (p. 23).
The branch of the third cervical nerve supplies a transverse offset to

the neck, and then ascends to the lower part of the head, where it is dis-

tributed near the middle line, uniting with the great occipital nerve
* Dorsal nerves. These are obtained from both the inner and outer

pieces the upper six from the inner, and the lower six from the outer.

On the surface they are directed outwards in the integument over the

trapezius and latissimus dorsi muscles.

The upper six perforate the trapezius near the spines of the vertebras ;

and the branch of the second, which is larger than the rest, reaches as

far as the scapula. The lower six pierce the latissimus dorsi mostly in a

line with the angles of the ribs
; they are oftentimes uncertain in number.

* Lumbar nerves. In the loins the nerves are derived from the outer

pieces of the first three ; they perforate the latissimus dorsi muscle at the

outer border of the erector spinae, and crossing the iliac crest of the in-

nominate bone, are distributed in the integuments of the buttock.
* FIRST LAYER OF MUSCLES (fig. 116). Two muscles, the trapezius

and the latissimus dorsi, are included in this layer.
Dissection. The superficial fatty layer is to be taken from the trape-

zius and latissimus dorsi in the direction of the fibres of each, viz., from

the shoulder to the spinal column ; and the upper limb is to be carried

backwards or forwards according as it may be necessary to put on the

stretch different portions of the muscles.

Some of the cutaneous nerves and vessels may be left, in order that

they may be traced afterwards through the muscles to their origin.
* The TRAPEZIUS MUSCLE (fig. 116,

A
) is triangular in shape, with

the base towards the spine, but the two have a trapezoid form. The
muscle has an extensive apotfeurotic origin along the middle line from

the spines of all the dorsal vertebrae and their supraspinous ligament ; from

the spinous process of the seventh cervical vertebra ; from the ligamentum
nuchae between the last point and the head ; and lastly from the inner third

of the superior transverse ridge of the occipital bone. From this origin the

fibres are directed outwards, converging to the shoulder, and are inserted

into the outer third of the clavicle, at its posterior aspect ; into the pos-
terior border of the acromion ; and into the upper edge of the spine of

the scapula as far as an inch from the root of that process, as well as into

a rough impression on the surface of the spine near the hinder part.

The muscle is subcutaneous. At the outer side the lowest fleshy fibres

end in a small triangular tendon, which glides over the smooth surface at

the root of the spine of the scapula. The anterior border bounds behind

the posterior triangular space of the neck. By its insertion the trapezius

corresponds with the origin of the deltoid muscle.

Action. If all the fibres of the muscle act, the scapula gliding on the
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ribs is moved upwards and towards the spinal column ; but the upper fibres

can assist other muscles in elevating, and the lower fibres will help in

depressing that bone.

When the scapula is prevented from gliding on the ribs, the trapezius

imparts a rotatory movement to it, and raises the acromion.

Fig. 116.
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MUSCLES OF THE BACK. On the left side the first layer is shown, and on the right side the second

layer, with part of the third.

A. Trapezius. E. Khomboideus major.

B. Latissimus dorsi. F. Splenius.

c. Levator anguli scapulae. o. Serratus posticus inferior.

D Rhomboideus minor.

Dissection. The fibres of the trapezius are to be divided near the sca-

pula, over the situation of the spinal accessory nerve, so that the ramifica-

tions of that nerve in the muscle, and its junction with the branches of the

cervical plexus may be observed. A small artery to the trapezius (art.

superficialis colli) accompanies the nerve.
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The spinal accessory cranial nerve (p. 114), having crossed the poste-
rior triangle of the neck, passes beneath the trapezius, and forms a plexi-
form union with branches of the third and fourth nerves of the cervical

plexus. The nerve is distributed nearly to the lower border of the muscle.

Dissection. To see the parts covered by the trapezius, the pieces of

the divided muscle are to be thrown inwards and outwards.

The dissector of the neck should now clean the splenius, and define the

parts beneath the clavicle, viz. the posterior belly of the omo-hyoid mus-
cle with the suprascapular nerve and vessels

;
the transverse cervical ves-

sels ; and the small branches of nerves to the levator anguli scapulae, and
rhomboid muscles. If the trapezius be detached along the middle line, the

ligamentum nuchre, from which it takes origin, will be brought into view.
* The dissector of the, upper limb should clean the fibres of the rhom-

boidei and levator anguli scapulae muscles, which are fixed to the base of

the scapula ; and whilst this is being done, the scapula is to be drawn

a\\ay from the trunk to make tense the fleshy fibres.

* Parts covered by the trapezi'is. The trapezius conceals in the neck
the splenius, a small part of the complexus, and the levator anguli scapu-
lae

;
in the dorsal region it covers the following muscles, the rhomboidei,

the erector spinae, and the latissimus dorsi. Near the insertion it lies over

the supraspinatus muscle.

The ligamentum nuchce is a narrow fibrous band, which extends from the

spinous process of the seventh cervical vertebra to the occipital protuber-
ance. From its under part processes are attached to the spines of the

six lower cervical vertebrae, so that it serves as a partition between the

muscles of the opposite sides of the neck. In man it is not formed of elas-

tic tissue.

* The LATISSIMUS DORSI (fig. 116,
B
) is the widest muscle in the back,

and is thin and aponeurotic at its inner attachment. It arises along the

middle line from the spinous processes of the six lower dorsal, all the lum-

bar, and the upper two sacral vertebras, as well as from the supraspinous

ligament. On the outer side it arises by an aponeurosis from the outer

edge of the posterior half of the iliac crest ; and by three or four fleshy

processes from as many of the lower ribs, which digitate with pieces of the

external oblique muscle of the abdomen. And between the outer and
inner attachments it is inseparably blended below with the subjacent ten-

don of the multifidus spinge. All the fibres converge to the inferior angle
of the scapula, and after crossing that point of bone, are continued for-

wards to be inserted by tendon into the bottom of the bicipital groove of

the humerus (p. 236).
The muscle is subcutaneous, except a small part of the upper border

which is covered by the trapezius. Near the scapula there is a space be-

tween the two, in which the rhomboid muscles appear. The lower or

anterior overlays the edge of the external oblique muscle of the abdominal

wall in the interval between the last rib and the iliac crest, with the ex-

ception of a small part below. Frequently the latissimus has a distinct

fleshy slip from the inferior angle of the scapula.
Action. If the arm is hanging loose the muscle can move it behind the

back, rotating it in at the same time. If the limb is raised, the latissimus,

combining with the pectoralis and teres, will depress the humerus. From
its attachment to the scapula this bone can be depressed with the arm.

Supposing the arm fixed, the fibres may elevate the ribs as an inspira-
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tory muscle ; or they may assist the pectoralis major in drawing the

movable trunk towards the humerus, as in the act of climbing.
* Dissection. The latissimus is to be divided about midway between

the spines of the vertebra aud the angle of the scapula, and the pieces are

to be reflected inwards and outwards. In raising the inner part of the

muscle, care must be taken not to destroy either the thin lower serratus

with which it is united, or the aponeurosis continued upwards from the

serratus. In the interval between the last rib and the iliac crest the latis-

simus is adherent to the aponeurosis^ the transversalis abdominis muscle,

tXi
lie latissimus dorsi lies on the

the lower ribs with their

the scapula, it conceals

Its position to the

, it covers the posterior

i&jround the lower bor-

wetfn. the angle of the

*he interior boundary

and should not be detached from it*

* Parts covered by the

erector spinse, the serratus posticus inf

intercostal muscles. As it rests on th

the teres major, and part of the rhomboid
teres is worthy of note : at the angle of the <

surface of the teres, but nearer the humerus it

der, and is inserted in front of that muscle,

scapula and the humerus the latissimus forms part
of the axilla.

Dissection of fascia lumborum. After the latissimu^d^si has been

reflected, the dissector of the abdomen can look to theVdjs position of the

posterior tendon of the transversalis abdominis (fascia lunMrjJam) between

the last rib and the innominate bone. Q>
In the spot referred to are portions of the external and

ii<ywfcil oblique

muscles, left in the dissection of the wall of the abdomen. ^pUYer the

removal of those muscles the aponeurosis of the transversalis muscle (fas-
cia lumborum) appears, and perforating it are two nerves one, the last

dorsal with an artery near the last rib : and th other, the ilio-hypogastric
with its vessels, close to the iliac crest. i

Two offsets are prolonged backwards from this fascia to the transverse

processes. To see the more superficial layer which passes beneath the

erector spinae to the apices of the processes, the latissimus dorsi is to be

cut through (both its aponeurosis and fleshy part) by a horizontal incision

directed outwards from the spinous processes, on a level with the third

lumbar vertebra. On raising the outer border of the erector spinae
muscle which comes into view, the strong process of the fascia will be

apparent.
After dividing transversely this first prolongation, another muscle (quad-

ratus lumborum) will be seen; and on raising its outer border the second

thin offset of the fascia will be evident on the abdominal aspect of that

muscle.

The fascia lumborum (fig. 136,
c
)

is the posterior aponeurosis or tendon
of the transversalis abdominis muscle, and occupies the interval between
the last two ribs and the. crest of the hip-bone. By its cutaneous surface

it gives attachment to the internal oblique muscle, and sometimes to the

external oblique. The last dorsal (
J

) and ilio-hypogastric (
2

) nerves, ac-

companied by vessels, pierce it in their course from the abdomen. From
the inner part of the aponeurosis two offsets are prolonged to the trans-

verse processes of the lumbar vertebrae, and inclose the quadratus lum-
borum in a sheath.

The more superficial of the two is the strongest ; it lies beneath the

erector spinaj in this position of the body, and is connected to the apices
of the transverse processes, but it also fills the intervals between them : at



358 DISSECTION OF THE BACK.

the outer border of the erector spinas it blends with the aponeurosis of the

latissimus dorsi and inferior serratus.

The deeper or anterior prolongation passes on the abdominal surface of

the quadratus lumborum, and is fixed to the tips and borders of the trans-

verse processes.
In like manner the erector spinae lies in another sheath, which is formed

by the vertebral aponeurosis and the tendons of the latissimus and serratus

on the one side, and by the superficial of the two prolongations of the fascia

lumborum on the other.
* SECOND LAYER OF MUSCLES (fig. 116). This stratum contains the

elevator of the angle of the scapula, and the large and small rhomboid

muscles; besides these, the posterior belly of the omo-hyoid muscle, and
some vessels and nerves turning backwards towards the scapula are

included.

Dissection. By the reflection of the trapezius and latissimus, and by
the dissection made subsequently (p. 355), the several parts in this layer
will have been sufficiently prepared for learning.

* The LEVATOR ANGULI SCAPULAE (fig. 116,
c
) arises by tendinous

slips from the posterior transverse processes of the upper three or four

cervical vertebra?. The fibres form rather a roundish muscle, and are

inserted into the base of the scapula between the spine and the superior

angle.
At its origin the muscle lies beneath the sterno-mastoideus, and at its

insertion beneath the trapezius, where it touches the serratus magnus mus-
cle ; the rest of the muscle appears in the posterior triangular space of the

neck. Beneath it are some of the other cervical muscles, viz., splenius
colli and cervicalis ascendens.

Action. The muscle raises the angle and hinder part of the scapula,
and depresses the acromion; but united with the upper part of the trape-

zius, which prevents the rotation down of the acromion, it shrugs the

shoulder.

When the shoulder is fixed, the neck can be bent laterally to the same
side.

* RHOMBOIDEI MUSCLES. The thin muscular layer of the rhotnboidei

is attached to the base of the scapula, and consists of two pieces, large and

small, which are separated by a slight interval.
* The rhomboideus minor (fig. 116,

D
) is a thin narrow band, which

arises from the spines of the seventh cervical and first dorsal vertebrae, and
the ligamentum nuchae; it is inserted into the base of the scapula, opposite
the smooth surface at the root of the spine.

* The rhomboideus major (fig. 116,
E
) is larger than the preceding by

the width of three or more spinous processes. It arises from the spines of

four or five dorsal vertebra? below the rhomboideus minor, and from the

supraspinous ligament ; and its fibres are directed outwards and downwards
to be fixed to the base of the scapula between the spine and the lower

angle. Sometimes all the fibres do not reach the scapula directly, some

ending on a tendinous arch near the bone.

The rhomboidei muscles are covered chiefly by the trapezius and latis-

simus; but a portion of the larger rhomboid is subcutaneous near the

angle of the scapula.
Action. From the direction of their fibres both rhomboidei will draw

the base of the scapula upwards and backwards, so as to depress the acro-

mion. In combination with the trapezius they will carry the scapula
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directly back ; for as one tends to raise, and the other to depress the acro-

mion, the bone will be moved in a direction between the two forces. By
their united action the muscles help to fix the scapula.
The OMO-HYOID MUSCLE consists of two fleshy bellies, anterior and

posterior, which are united by an intervening tendon. Only the posterior
half is now seen.

The muscle arises from the upper border of the scapula behind the

notch, and from the ligament converting the notch into a foramen. The
fibres form a thin, riband-like muscle, which is directed forwards across

the lower part of the neck, and ends anteriorly in a tendon beneath the

sterno-mastoideus (p. 72). The fleshy belly of the muscle is placed partly
beneath the trapezius ; and is partly superficial in the posterior triangular

space of the neck, where it lies above the clavicle and the subclavian

artery. It crosses the suprascapular vessels and nerve, and the brachial

plexus near the scapula.
Action. For the supposed use of the posterior belly of the omo-hyoideus,

see page 72.

The suprascapular artery, a branch of the subclavian (p. 78), is directed

outwards across the lower part of the neck to the dorsum of the scapula.
The vessel courses behind the clavicle with the suprascapular nerve, but

beneath the trapezius and omo-hyoid muscles to the supraspinal fossa.

Before entering the fossa it furnishes a small branch (supra-acromial) to

the upper surface of the acromion.

The suprascapular nerve, an offset of the brachial plexus (p. 79), is

inclined backwards to the superior border of the scapula. It passes through
the notch in the upper costaof the bone, and terminates beneath the supra-

spinatus in the muscles of the dorsum of the scapula (p. 248-).

The transverse cervical artery, also a branch of the subclavian (p. 78),
has the same direction as the suprascapular, towards the upper part of the

scapula, but it is higher than the clavicle. Crossing the upper part of the

space in which the subclavian artery lies, it passes beneath the trapezius,
and divides into the two following branches superficial cervical and pos-
terior scapular :

a. The superficial cervical branch is distributed chiefly to the under
surface of the trapezius, though it furnishes offsets to the levator anguli

scapulae and the cervical glands.
b. The posterior scapular branch crosses beneath the elevator of the

angle of the scapula, and turns along the base of the scapula beneath the

rhomboid muscles. If the rhomboid muscles are divided, the artery will

be seen to furnish branches to them ; and to give small anastomotic twigs
to both surfaces of the scapula. This branch arises very frequently from
the third part of the subclavian trunk.

The supra-scapular and transverse cervical veins have the same course

and branches as the arteries above described ; they open into the external

jugular, near its junction with the subclavian vein.

Nerve to the rhomboid muscles. This slender nerve of the brachial plexus

(p. 79) courses beneath the elevator of the angle of the scapula, and is

distributed to the rhomboidei on the under surface. Before its termination

it supplies one or two twigs to the elevator of the scapula.
* THIRD LAYER (fig. 117). In this stratum are the following muscles :

the serratus posticus superior and inferior, with the splenius.
* Dissection. By reflecting the rhomboidei muscles towards the spinous
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processes, and removing loose areolar tissue, the thin upper serratus muscle
beneath them will be laid bare.

The splenius and the inferior serratus have been previously exposed by
the reflection of the trapezius and
latissimus.

* The sERRATI muscles are

very thin, and receive their name
from their toothed attachment to

the ribs. They are two in num-

ber, superior and inferior, and
have aponeurotic origins from the

spines of the vertebra?.
* The serratus posticus supe-

rior (fig. 117,
A
) arises from the

ligamentum nuchre, and from the

spinous processes of the last cer-

vical, and two or three upper
dorsal vertebrae. The fleshy
fibres are inclined down and out,

and are inserted by slips into the

second, third, and fourth ribs,

external to their angles.
The muscle rests on the sple-

nius, and is covered by the rhoui-

boideus major.
* The serratus posticus infe-

rior (fig. 116,
G
) occupies the

lumbar region, and is wider than

the preceding muscle. Its apo-
neurosis of origin is inseparably
united with that of the latissimus

dorsi, and with the fascia lumbo-

rum, and is connected to the

spinous processes of the last two
dorsal and first three lumbar ver-

tebrae. The fleshy fibres ascend

to be inserted into the last four

ribs in front of their angles, each

successive piece extending further

forwards than the one below.

This muscle lies on the mass of the erector spinae ; and with its tendon

the vertebral aponeurosis is united.

Action. The superior serratus raises the upper ribs, and officiates as an

inspiratory muscle ; and the inferior, depressing the lower ribs, becomes an

expiratory muscle. Theile supposes the inferior to act indirectly as a
muscle of inspiration, because, by fixing the lower ribs, it enables the dia-

phragm to contract more effectively.
* The vertebral aponeurosis is a fibrous expansion, which is spread over

the fourth layer of muscles, and confines the erector spina? in the vertebral

groove.

Inferiorly it is thickened by the tendons of the latissimus and lower

serratus; but it is continued above beneath the splenius, without joining
the upper serratus, and blends with the deep fascia of the neck.

PART OF THE THIRD LATER OP THE BACK-

MUSCLES.

A. Serratns posticns superior.

B. Splenius capitis.

c. Splenius colli.

D. Ilio-costalis.

E. Longissimus dorsi.

F. Spinalis dorsi.
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Internally it is attached to the spinous processes. Externally it is con-

nected to the posterior third of the iliac crest, uniting with the tendon of

the latissimus ; between the hip-bone and the ribs, to the fascia Inmborum;
and in the dorsal region to the ribs and a fascia over the intercostal mus-
cles. Below, between the pelvic and vertebral attachments, it blends with

the underlying tendon of the erector spinte and multifidus.
* Dissection. The upper serratus is to be cut through, and the subja-

cent vertebral aponeurosis to be taken away ; and the part of the splenius
muscle under the serratus should be cleaned.

The SPLENIUS muscle (fig. 117) is thin and elongated; it is undivided

internally, but is split externally into two parts. It takes origin along the

middle line from the six upper dorsal spines, from the seventh cervical,
and from the ligamentum nuchae as high as the third cervical vertebra.

Some fibres ascend to the head (splenius capitis), and others to the neck

(splenius colli).

The splenius coll/, c, is inserted by tendinous slips into the posterior
transverse processes of the upper three cervical vertebra? with, but behind
the attachment of the elevator of the angle of the scapula.
The splenius capitis, B, much the largest, is inserted by a thin tendon

into the apex and hinder border of the mastoid process, and into the bone
behind it for about an inch and a half.

This muscle is situate beneath the trapezius, the rhomboidei, and the

serratus superior; and the insertion into the occipital bone is beneath the

sterno-mastoideus. The complexus muscle projects above the upper border

of the splenius capitis.
Action. The cranial parts of both muscles will carry the head directly

back ; and one will turn the face to the same side.

The splenius colli of both sides will bend back the upper cervical verte-

brae ; but one muscle will turn the face to the same side, being able to

rotate the head by its attachment to the transverse process of the atlas.

* FOURTH LAYER. In this layer are included the spinalis dorsi ; the

erector spirire, with its divisions, and accessory muscles to the neck ; and
the complexus muscle. Most of the vessels and nerves of the Back are to

be learnt with this layer of muscles.

Dissection (fig. 118). To lay bare the complexus muscle in the neck,
the splenii must be detached from the spinous processes, and thrown out-

wards.

And whilst the large erector spinte is being displayed in the dorsal and
lumbar regions by the dissector of the upper limb, two prolongations from
it to the cervical vertebrae and the head are to be defined by the dissector

of the neck : One, a thin narrow muscle, the cervicalis ascendens, is con-

tinued beyond the ribs from the outer piece of the erector (ilio-costalis),
and is to be separated from the muscles around. The other is a larger
offset of the inner piece of the erector (longissimus dorsi); blended at first

with the fibres of the longissimus, it is divided afterwards, like the sple-
nius, into a cranial part (trachelo-mastoid) and a cervical part ^transversalis

colli).
* The serratus inferior is to be detached with the vertebral aponeurosis

from the spines in the dorsal region, and the areolar tissue is to be cleaned

from the surface of the large mass of the erector spinae which now comes
into view. Opposite the last rib is the beginning of an intermuscular in-

terval, which divides the erector spime into an outer piece (sacro-lumbalis),
and an inner (longissimus dorsi). By sinking the knife into this interval
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the sacro-lumbalis may be turned outwards, so as to uncover the fleshy

slips of its accessory muscle, which are fixed to the angles of the ribs : a
muscular slip (cervicalis ascendens) is prolonged from this to the neck.

* In preparing the sacro-lumbalis muscle, the external pieces of the dor-

sal nerves with their accompanying arteries will appear.
* Before the longissimus can be displayed, it will be needful to detach,

and raise towards the spinous processes the thin muscular fasciculus of the

spinalis dorsi, which lies between that muscle and the spines of the verte-

brae in the dorsal region. Then the attachments of the longissimus dorsi

are to be traced out. Externally it has thin muscular processes of insertion

into about the eight lower ribs. Internally it is inserted into the trans-

verse processes of the lumbar and dorsal vertebrae by rounded tendons ;

and for the purpose of seeing these tendons, the longissimus should be

drawn away from the spinous processes, and its superficial aponeurosis
should be cut through below the ribs, along the line of separation between
the muscle and the fleshy multifidus spinae on the inner side. From this

muscle, as from the sacro-lumbalis, a fleshy piece (transversalis colli and

trachelo-mastoid) is continued into the neck.
* Between the longissimus and the multifidus spinre are the internal

pieces of the dorsal and lumbar nerves, and of the intercostal and lumbar
arteries and veins.

* The SPINALIS DORSI is placed on the side of the spines of the dorsal

vertebrae, and is united with the longissimus dorsi. Interiorly it arises by
tendinous processes from the spines of the last two dorsal and first two
lumbar vertebrae, and by fleshy fibres from the contiguous tendon of the

longissimus. From this origin the fibres ascend, forming arches, whose

concavity looks inwards, and are connected by tendinous processes to the

spines of the dorsal vertebrae as low as the eighth or ninth, or only for half

that extent.

Action. Both muscles contracting will extend the dorsal region of the

spine. Perhaps the muscle of one side may tend to incline the spine

laterally.
* The ERECTOR SFINJE is the muscular mass on the side of the spine in

the lumbar region. It is single and pointed below : and its cutaneous sur-

face is covered near the sacrum by a wide and strong tendon, which is

common to it and the multifidus spinae. The muscle arises at the pelvis
from the posterior fifth of the crest of the hip-bone at the inner aspect,

except opposite the upper spinous process : in the lumbar region it is at-

tached by fleshy and tendinous pieces to the transverse processes, to the

tubercle (process, accessorius) at the root, and to the layer of the fascia

lumborum external to each. Opposite the last rib it divides into ilio-cos-

talis and longissimus dorsi.

* The ILIO-COSTALIS (SACRO-LUMBALIS) is the smallest of the two

pieces resulting from the division of the erector spinae. Its fibres end in

six or seven flat tendons, which are connected together by their margins,
and are inserted into the angles of as many of the lower ribs. The muscle

is continued onwards to the other ribs and the neck by a fleshy part, which
constitutes the two under-mentioned muscles:

* The tm/sfulus accessorius ad sacro-lumbahim begins by a series of

tendinous and fleshy bundles on the angles of the lower six ribs, internal

to the insertion of the ilio-costalis ; and it ends in tendons, which are in-

serted into the remaining ribs (upper six), in a line with the ilio-costalis,

and into the posterior transverse process of the seventh cervical vertebra.
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The cervicalis ascendens is a muscular slip prolonging the accessorius

into the neck : this muscle is attached to four ribs (third, fourth, fifth, and

sixth), and is inserted into the posterior transverse processes of three cer-

vical vertebrae, viz., sixth, fifth, fourth.
* The LONGISSIMUS DORSI gradually decreases in size as it ascends

along the thorax. Internally the muscle is inserted into the transverse

processes of all the dorsal vertebrae by a series of tendinous and fleshy bun-
dles ; and externally it is attached to the ribs, except the first two or

three, by thin fleshy processes between the tubercle and angle. Its mus-
cular prolongation to the neck is united with the upper fleshy fibres, and

splits into the two following pieces :

The transversalis colli (fig. 118. B
) arises from the transverse pro-

cesses of the upper six dorsal vertebrae, and is Inserted into the posterior
transverse processes of the cervical vertebra;, except the first two and the

last.

The trachelo-mastoid muscle (fig. 118,
c
) (transversalis capitis?) arises

in common with the preceding, and is attached, besides, by distinct ten-

dons to the articular processes of the last three or four cervical vertebras.

The muscle is thin, and is inserted beneath the splenius into the upper
half of the posterior part of the mastoid process : its insertion is about

three-quarters of an inch wide. 1

* Connections of the erector spines. The erector spinse and its prolonga-
tions occupy the lumbar, thoracic, and cervical parts of the Back.

In the loins the muscle is contained in an aponeurotic sheath (p. 358),
and has the multifidus spinae on its inner side : its attachment on the in-

ner surface of the innominate bone corresponds in part with the origin of

the glutens maximus on the outer side. The superficial tendon, which is

common to it and the multifidus, will be described with the last-mentioned

muscle (p. 371).

Opposite the ribs the ilio-costalis and longissimus dorsi are concealed by
the muscles of the other layers already examined.

In the neck its accessory small muscles lie underneath the splenius and
the trapezius : the cervicalis ascendens is attached in a line with, but

below the splenius colli ; and the transversalis colli and trachelo-mastoid

are more internal, or between the splenius and cervicalis and the corn-

plexus.
Action. Taking their fixed point at the pelvis, both erectors will keep

the spine straight in sitting and standing ; and, in rising from stooping to

the ground, they will bring the trunk into the erect posture. In laborious

respiration, the spine being fixed, the muscles are able to depress the ribs,

and assist in the expulsion of the air from the thorax.

One muscle will incline the spinal column laterally and to its own side.

The cervical prolongations of the erector act on the neck and head, as

below :

The cervicalis ascendens. Taking their fixed point below, both mus-
cles will extend the cervical part of the spine : and acting from the trans-

verse processes they will elevate the ribs. One muscle will give a lateral

movement to the neck.

1 The anatomy of th prolongation from the longissimus might be simplified by
describing it as the transversalis muscle with a double insertion, like the splenius,
into the head and neck. In accordance with the nomenclature of the splenius the

part to the head might be named transversalis capitis, and the part to the neck
transversalis colli, as at present.
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The transrersalis colli bends back the neck if the muscles of both sides

contract together; or laterally towards its own side, if only one is used.

The trachelo-mastoideus will extend the head in concert with its fellow
;

or by itself will turn the face to its own side, and then help to approximate
the head to the shoulder.

The COMPLEXUS (fig. 118,
D
) is internal to the prolongations from the

longissimus dorsi, and converges towards its fellow of the opposite side at

Fig. 118.
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DISSECTION OF THE MUSCLES UNDERNEATH THR SPLKNIUS.

A. Longus colli. H. Semispinalis dorsi.

B. Transversalis colli.

c Trachelo-mastoid.

D. Complexus.
F. Splenius capitis, cut.

a. Splenius colli, cut.

a. Occipital artery.

1. Great occipital nerve.

2. External piece of the second nerve.

3. Outer piece of the third nerve.

the occipital bone. Narrow at its lower end, the muscle arises by ten-

dinous pieces from the transverse processes of the upper six dorsal verte-

brae, from the spine of the last cervical, and from the articular processes
of the cervical vertebras as high as the third. The fleshy fibres pass up-
wards to be inserted into an impression between the curved lines of the os

occipitis, which reaches outwards nearly two inches from the occipital

crest towards the trachelo-mastoideus.

The inner part of the complexus having two fleshy bellies with an in-

tervening tendon, is described often as a separate muscle with the name
biventer cervicis.
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The complexus is concealed by the splenis and trapezius : and the cuta-

neous surface is marked by a tendinous cross intersection towards the

upper end. Two or three of the cervical nerves perforate it. Along the

inner side is the semispinalis muscle, with the ligamentum nuchte. Be-
neath it are the small recti and obliqui muscles, the semispinalis, and the

cervical nerves and vessels.

Action. Both muscles will move the head directly back. One will

draw the occiput down and back towards its own side.

Dissection of vessels and nerves (fig. 119). In the neck the nerves and
vessels will be brought into view by detaching the complexus from the

occipital bone and the spine of the seventh vertebra, and throwing it out-

wards carefully from the subjacent parts. Beneath the muscle is a dense

fascia, in which are contained the ramifications of the cervical nerves, and
the deep cervical and other vessels.

Each nerve except the first divides into an inner and an outer piece.
Dissect out first the inner pieces of the seven lowest, which lie partly over

and partly beneath the fibres of the semispinalis muscle (G). The exter-

nal pieces (
3
) are very small ; they are given off between the transverse

processes close to where the trunks appear ; they are to be looked for outside

the complexus, and enter the muscles prolonged from the erector spina?.
The first or suboccipital is the most difficult of the set to find : this little

nerve is a short trunk, which is contained in the interval between the

small recti and obliqui muscles near the head; it will be best found by
looking for the small twigs furnished by it to the muscles around.

The deep cervical artery is met with on the semispinalis muscle ; a part
of the vertebral artery will be found in contact with the suboccipital
nerve ; and the occipital artery will be seen crossing the occipital bone.

*
Opposite the thorax the dorsal nerves and vessels will be readily dis-

played on the inner side of the longissimus dorsi muscle, on the removal
of a little fatty tissue from between the transverse processes. External
and internal pieces are to be traced from each nerve and vessel into the

muscles ; some of the former have been seen in the interval between the

ilio-costalis and the longissimus dorsi.
* The two pieces of the lumbar nerves and vessels will be found in the

same line as the dorsal ; but the inner set are the most difficult to be dis-

covered.
* The small sacral nerves are placed beneath the multifidus spins?, and

will be dissected after the examination of that muscle (p. 372).
* POSTEUIOR PRIMARY BRANCHES OP THE SPINAL NERVES. The

spinal nerves, with a few exceptions in the cervical and sacral groups,
bifurcate in the intervertebral foramina into anterior and posterior primary
branches (p. 165). The posterior supply the integuments and the muscles
of the back, and are now to be learnt.

In the neck. The posterior primary branches of the cervical nerves are

eight in number, and issue between the transverse processes ; but those of

the first and second, which begin on the neural arches of the atlas and

axis, cross those arches. All, except the first, divide into internal and
external pieces.
The external pieces (fig. 118) are very inconsiderable in size, and end

in the splenius, and in the muscles prolonged from the erector spinae.
The internal pieces (fig. 119) are larger than the external; they are

directed towards the spinous processes, the three lowest nerves passing
beneath the semispinalis, and the four next over that muscle. By the side
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of the spine cutaneous branches are furnished to the neck and the head hy
the nerves that are superficial to the semispinalis ; these cutaneous offsets

ascend to the surface through the splenius, the complexus, and trapezius

muscles, and are distributed as before seen (p. 354). In their course to

Fig. 119.
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DEEP DISSECTION OF THE BACK OF THB NECK. (Illustrations of Dissections.)

Muscles : Nerves :

A. Rectus posticus major. 1. Suboccipital nerve (posterior branch).
B. Rictus posticus minor. 2. Inner piece of the posterior primary branch

c. Obliquus inferior.

D. Obliqnns superior.

B. Splenius capitis.

f. Complexns, cut across,

o. Semispinalis cjlli.

of the second nerve.

3. Inner piece of the third nerve.

4. Inner piece of the fourih.

And the remaining figures point to the inner

pieces of the respective nerves.

Arteries :

a. Occipital, and 6, its cervical branch,

c. Vertebral artery, and d, its cervical branch.

e. Deep cervical artery of the snbclavian.

the spine the nerves supply the surrounding muscles, viz., complexus,
semispinalis, multifidus spinse, and interspinales.
The cutaneous branches of the second and third nerves reach the head,

and require a separate notice.

That of the second nerve (fig. 119,
2

), named great occipital, appearing
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beneath the inferior oblique muscle to which it gives offsets, is directed

upwards through the complexus and trapezius to end on the occiput (p. 23).
The branch of the third nerve (fig. 119,

3

) supplies an offset to the in-

teguments of the neck ; and ascending to the head through the trapezius,
is distributed to the lower part of the occiput, internal to the great occi-

pital nerve. Usually this nerve joins the preceding both beneath, and

superficial to the trapezius.
The posterior primary branch of the suboccipital or first spinal nerve

(fig. 119,
J

) is very short, and appears in the interval between the recti

and obliqui muscles. In passing from the spinal canal it is placed between
the arch of the atlas and the vertebral artery. The following branches

radiate from its extremity:
One enters the under surface of the complexus near the cranial attach-

ment. A slender branch is furnished to each of the small muscles bound-

ing the space in which the nerve is contained, viz., the rectus major and

minor, and the superior and inferior oblique : the offset to the last muscle

joins the inner branch of the second cervical nerve. Occasionally this

nerve gives a cutaneous branch to the occiput.
Posterior cervical plexus. Sometimes there is an intercommunication

between the suboccipital nerve and the internal pieces of the next two
cervical nerves beneath the complexus ; this forms the posterior cervical

plexus of M. Cruveilhier.
* In the dorsal region. The posterior primary branches of the dorsal

nerves are twelve in number, and appear between the transverse processes-.
Each divides into an internal and an external piece ;

and these are distri-

buted after the same plan as in the neck.
* The external pieces increase in size from the first to the last, and are

differently distributed above and below. The upper six or eight pass be-
neath the longissimus and its cervical prolongation, as far as the interval

between the longissimus and the ilio-costalis, and end by supplying these

muscles and the levatores costarum. The lower six or four have a similar

arrangement and distribution with respect to muscles ; but, after reaching
the interval between the ilio-costalis and the longissimus dorsi, they are

continued to the surface through the serratus and latissirnus muscles, nearly
in a line with the angles of the ribs.

* The internal pieces decrease in size from above downwards, and are

directed inwards between the semispinalis dorsi and multifidus spinae mus-
cles

; offsets are supplied to the muscles between which they are placed.
The upper six become cutaneous along the sides of the spinous processes

by perforating the seratus, rhornboideus, and trapezius. The loioer six

are small in size, and end in the multifidus spinae muscle.
* In the loins. The posterior primary branches of the lumbar nerves,

five in number, appear between the erector and multifidus spin*. In their

mode of dividing and general arrangement they resemble the dorsal nerves.

Cutaneous offsets are furnished by the external set of branches.
* The external pieces enter the erector spinae, and supply it and the

small intertransverse muscles. The first three pierce the erector spinas,
and become cutaneous after perforating the aponeurosis of the latissimus.

The branch of the last nerve is connected with the corresponding part of

the first sacral nerve by an offset near the bones.
* The internal pieces are furnished to the multifidus spinae muscle.

Near their origin they are difficult to find, in consequence of being con-
tained in grooves on the articular processes.
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* VESSELS IN THE BACK. The vessels now dissected are the occipital
and the deep cervical ; part of the vertebral ; and the posterior branches

of the intercostal and the lumbar arteries of the aorta. Veins accompany
the arteries for the most part.

In the neck. The vessels in the neck are the occipital, the vertebral,
and the deep cervical.

The occipital artery (fig. 119, a) courses along the occipital bone. Ap-
pearing from beneath the digastric muscle, the vessel is directed back-

wards beneath the sterno-mastoideus, the splenius, and sometimes the

trachelo-mastoideus, but over the obliquus superior and complexus muscles.

Near the middle line it perforates the trapezius, and ascends to the occi-

put, on which it is distributed (p. 21). It supplies the surrounding muscles,
and furnishes the following branch to the neck :

The cervical branch (b) (ram. princeps cervicalis) distributes twigs to

the under part of the trapezius, and passing beneath the complexus, anas-

tomoses with the vertebral and deep cervical arteries.

The vertebral artery (fig. 119, c) lies on the neural arch of the first

vertebra, behind the articulating process, and appears in the interval be-

tween the straight and oblique muscles. Beneath it is the suboccipital
nerve. Small branches are given to the surrounding parts, and to anasto-

mose with the contiguous arteries.

The deep cervical artery (fig. 119, e) is a branch of the superior inter-

costal (p. 78), and resembles the posterior branches of the other inter-

costal arteries. Passing back between the transverse process of the last

cervical vertebra and the neck of the first rib, it ascends between the coin-

plexus and semispinalis muscles, as high as the upper border of the latter,

and anastomoses with the cervical branch of the occipital artery. The

contiguous muscles receive branches from it, and anastomoses are formed
between its offsets and those of the vertebral.

* In the dorsal region. The posterior branches of the intercostal ves-

sels (p. 337) pass back between the vertebrae and the anterior costo-trans-

verse ligament, and are divided like the nerves into inner and outer

pieces.
* The inner branches end in the fleshy mass of the multifidus spinoe and

semispinalis, and furnish small cutaneous offsets with the nerves.
* The external branches cross beneath the longissimus dorsi, and supply

it and the ilio-costalis. Like the nerves, the lowest branches of this set

are the largest and extend to the surface.

As the dorsal branch of the intercostal artery passes by the interverte-

bral foramen, it furnishes a small intraspinal artery to the spinal canal.
* In the loins. The posterior branches of the lumbar arteries divide,

like the intercostal, into internal and external pieces, as soon as they reach

the interval between the longissimus dorsi and multifidus spinas. Each

gives also a spinal branch to the spinal canal.
* The internal branches are small, and end in the multifidus spinae

muscle.
* The external branches supply the erector spinaa ; and offsets are con-

tinued onwards to the integuments with the superficial nerves.

VEINS. With the deep cervical artery is a large vein, vena profunda
cervicis, which communicates with the occipital and other deep veins in

this region, forming the posterior plexus of the neck, and passes forwards

with its artery, between the transverse processes, to join the vertebral

vein.
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occipital vein lies with its artery, and communicates sometimes

with the lateral sinus of the skull through the mastoid foramen.

The dorsal and lumbar veins correspond in their branching and distri-

bution with the arteries they accompany, and end in the intercostal veins

and the vena cava.

In contact with the spinous processes and plates of the vertebrae is a

deeper set of veins (dorsi spinal), which anastomose freely together, and

open into the veins in the interior of the spinal canal.
* FIFTH LAYER. In this layer are the following small muscles : the

recti and obliqui, semispinalis, interspinales, multifidus spinai, and inter-

transversales.

Dissection. Most of the remaining muscles of the Back are uncovered

by the previous dissection. Between the Hrst two vertebra? and the occi-

pital bone the small straight and oblique muscles extend.
* In the cervical and dorsal regions the semispinalis muscle appears,

with the small interspinales internal to it
; and occupying a corresponding

position in the loins, is the multifidus spinas.
* The small intertransverse muscles of the lumbar region will be found

by removing the erector spinae.

The RECTUS CAPITIS POSTicus MAJOR (fig. 119, A) is the largest of

the muscles between the occipital bone and the first two vertebras, and
arises from the side of the spinous process of the axis. It is inserted into

the outer part of the inferior curved line of the occipital bone for about an

inch, as well as into the surface below it.

The muscle is directed outwards very obliquely, and forms one side of

the triangular space which contains the suboccipital nerve and the verte-

bral artery. Its upper attachment lies beneath the superior oblique
muscle.

Action. By the action of both muscles the head will be put backwards.

By one rectus the face will be turned to the same side; and after the head
has been so rotated, the muscle will assist in extending the head.

The RECTUS CAPITIS POSTICUS MINOR (fig. 119,n) is internal to the

preceding, and is shorter than it. Arising from the neural arch of the

atlas, the muscle is inserted, close to the middle line, into the inferior

curved ridge of the occipital bone, and between this and the foramen

magnum.
This small muscle is fan-shaped, and is deeper than the rectus major :

it covers the ligament between the atlas and the occipital bone. The two
small recti muscles correspond with the inter-spinales between the other

vertebras.

Action. Both muscles, or one, will have the same use, viz., to approach
the occiput to the atlas.

The OBLIQUUS INFERIOR (fig. 119, c) slants between the first two
vertebras. It arises from the spinous process of the axis, external to the

rectus major muscle, and is inserted into the tip of the transverse pro-
cesses of the atlas.

Action. One muscle turns the face to the same side by rotating the

atlas on the axis. If both muscles act at the same time they will assist in

keeping the head straight.
The OBLIQUUS SUPERIOR (fig. 119, D) takes origin from the upper part

of the transverse process of the atlas, where the preceding muscle termi-

nates
; and is directed inwards to be inserted between the curved lines of

the occipital bone, near the mastoid process.
24
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This muscle is concealed by the complexus and trachelo-mastoideus, and
crosses the vertebral artery. Its insertion is beneath the splenius (E), but

above the rectus major muscle.

Action. With its fellow the upper oblique will assist in carrying back-

wards the head. By the action of one muscle the occiput will be inclined

backwards to the same side.

The SEMISPINALIS (fig. 119, G) occupies the vertebral groove in the

dorsal and cervical regions, and extends from the transverse and articular

processes to the spines of the vertebras ;
it is undivided at the outer, but

bifurcated at the inner attachment. It arises externally from the trans-

verse processes of the ten upper dorsal vertebrae, and from the articular

processes of the four lower cervical ; and it is inserted by two pieces, as

below :

The lower piece, semispinalis dorsi, is inserted into the spinous processes
of the upper four dorsal and the last two cervical vertebrae.

The upper piece, semispinalis collt, is inserted into the spines of the

cervical vertebrae above the attachment of the semispinalis dorsi, the atlas

not receiving any slip.

The semispinalis muscle is covered by the complexus, and the deep cer-

vical artery. Some of the cervical nerves are superficial, and others

beneath it. To its inner side is the multifidus spinaa muscle.

Action. The muscles of both sides acting together will extend the spine.
One muscle will rotate the cervical and dorsal parts of the spine, so as to

turn the face to the opposite side.

* The INTERSPINAL MUSCLES are placed, as their name expresses : they
are arranged in pairs, one on each side of the interspinous ligament ; and

they are best seen in the neck and loins.

In the cervical region the muscles are absent from the interval between

the first two vertebrae. They are small round bundles, and are attached

above and below to the bifurcated apices of the spines.
* In the dorsal region the muscles are rudimentary ; they exist between

the first two, and the lowest two pair of spinous processes, and between

the last dorsal and the first lumbar vertebra.
* In the lumbar region they are thin flat muscles, which reach the

length of the spines.
Action. By the approximation of the spinous processes these small

muscles will help in extending the spine. Necessarily the movement of

each pair is very slight, but the aggregate of all would amount to percep-
tible motion.

* The INTERTRANSVERSE MUSCLES lie between the transverse pro-
cesses of the vertebra? ; but only those in the loins and the back are now
dissected.

In the neck they are double, like the interspinal muscles of the same
vertebrae (p. 165).

* In the dorsal region they are single rounded bundles, and are found

only between the lower processes : their number varies from three to six.

* In the lumbar region the anterior set are four thin and fleshy planes.
The posterior set are rounded bundles, which are attached to the accessory

points at the roots of the transverse processes : these have been named
interaccessorii.

Action. The small intertransversales help to incline laterally the spine

by approximating the transverse processes ; the motion between a single
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pair of bones would be scarcely appreciable, as in the case of the inter-

spinales.
Dissection. The multifidus spinae muscle, which fills the hollow by the

side of the spinous processes, may be now dissected. The upper part of

the muscle is to be prepared and learnt by the dissector of the head and
neck. It will be laid bare by cutting through the insertion of the semi-

spinalis, and everting this.

* Over the sacrum the thick aponeurosis covering the multifidus and the

erector spinre must be turned aside. In the dorsal region the muscle will

appear on detaching, and drawing the semispinalis from the spines.
* The MULTIFIDUS SPINAE muscle extends from the sacrum to the second

vertebra, and is much larger towards the pelvis than in the neck.

On the back of the sacrum it takes origin between the central and ex-

ternal row of processes, as low as the fourth aperture ;
from the inner

surface of the iliac spine (posterior superior) of the hip bone ; and from
the ligaments connecting this bone to the sacrum. It is attached differ-

ently along its outer edge (origin) in the several regions of the spine :

In the loins it arises by large fasciculi from the accessory and the articular

processes. In the dorsal region, from the transverse processes. And in

the neck, from the articular processes of the five lower vertebrae. From
these attachments the fibres are directed obliquely inwards, some extend-

ing more than the length of one vertebra to be inserted into the spines
and the neural arches of the vertebra? from the second cervical to the third

sacral.

This muscle fills chiefly the vertebral groove, and is concealed by the

erector spinae and the semispinalis. The internal branches of the vessels

and nerves in the back lie along its outer border. The small muscles de-

scribed below may be said to be parts of the multifidus.

Action. By the use of the muscle of both sides, the spinal column can
be extended ; and by the contraction of one, the spine will be rotated in

the dorsal region and the neck, the face being turned to the opposite side.
* Rotatores dorsi (Theile). These are eleven small muscles beneath the

multifidus spinae in the dorsal region, and are separated from that muscle

by fine areolar tissue. Each is attached inferiorly to the tip and upper
edge of a transverse process, and superiorly to the lower border of the

neural arch of the vertebra next above. The first springs from the trans-

verse process of the second vertebra.

Action. These small rotators will assist the larger muscle (multifidus)
in turning the trunk to the opposite side.

* The aponeurosis common to the multifidus and erector spinre is fixed

firmly to the surrounding bones, and furnishes attachment to the muscu-
lar fibres. In the middle line it is united with the spines of the lower

lumbar vertebrae and sacrum. On the outer side it is attached to the pos-
terior part of the iliac crest, and to the outer row of tubercles on the back
of the sacrum, being connected at the last spot with the great sacro-sciatic

ligament. Above, it is continued some way on the surface of the erector

spinae, but further on the longissimus dorsi than the ilio-costalis. Below,
the latissimus dorsi and the vertebral aponeurosis blend with its cutaneous

surface (p. 360).
* Dissection (fig. 120). To find the branches of the sacral nerves, it

will be necessary to remove the part of the multifidus spinae which covers

the sacrum. The first three are split into two eacli : their external pieces
will be found readily on the great sacro-sciatic ligament, from which they
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may be traced inwards ; the inner branches are very slender and difficult

to be recognized.
The lowest two nerves are very small, and are to be sought on the back

of the sacrum, below the attachment of the multifidus spinae. They are

not bifurcated like the others, but unite together, and with the coccygeal
nerve in loops. The fourth comes through a sacral aperture, the fifth

between the sacrum and coccyx ; and the coccygeal is still lower.

SACRAL NERVES (fig. 120) The posterior primary branches of the

sacral nerves are five in number. Four issue from the spinal canal by the

apertures in the back of the sacrum, and the fifth between the sacrum and
the coccyx. The first three have the common division into inner and
outer pieces, like the other spinal nerves ; but the last two are undivided.

* The first three nerves are covered by the multifidus spinae; and divide

regularly.
The inner pieces (') are distributed to the multifidus ; and the last of

this set is very fine.

The outer pieces (

2

) are larger, and have communicating offsets from one
to another on the back of the sacrum : further, the branch of the first

Fig. 120.

Muscles :

A. Multifidus spin.-p. and

B. Erector spinae : both cut.

c. Gluteus maximus detached from its origin, and

thrown down.

D. Great sacro-sciatic ligament.
Nerves :

5 I. Last lumbar.

1 S to 5 S, the five sacral nerves issuing from the

sacrum.

1 c. The coccygeal nerve, escaping by the opening
of the sacral canal.

1. Internal offsets of the last lumbar and first three

sacral (these are too large iu the cut) : and

2. External offsets of the same nerves.

3. Anterior primary branch, and

4. Posterior of the coccygeal nerve.

5. The nerve derived from the anterior primary
branches of the lower sacral nerves, which

pierces the sacro-sciatic ligament.

DISSECTION OF THE SACRAL NERVES (Loud. Med. Gazette, 1843).

nerve is connected with the corresponding part of the last lumbar ;
and

the branch of the third joins in a similar manner the sacral nerve next

below. After this looping they pass outwards to the surface of the great

sacro-sciatic ligament, where they join a second time, and become cuta-

neous. (DISSECTION OF THE BUTTOCK.)
* Last two nerves (4 S and 5 $). These nerves, which are below the

multifidus, are much smaller than the preceding, and want the regular

branching of the others : they are connected with each other and the coc-
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cygeal nerve by loops on the back of the sacrum. A few filaments are

distributed to the back of the sacrum and the coccyx.

Coccygeal nerve (1 c). Its posterior primary branch issues through the

lower aperture of the spinal canal, and appears by the side of the coccyx.
It is joined by a loop from the last sacral nerve, and ends on the posterior
surface of the coccyx.

* SACRAL ARTERIES. Small branches leave the spinal canal with the

sacral nerves ; they supply the muscular mass of the erector spinae, and
anastomose with branches on the back of the sacrum from the gluteal and
sciatic arteries.

* Dissection. The examination of the posterior part of the wall of the

thorax may be made before the body is again turned. By removing, oppo-
site the ribs, the ilio costalis and longissimus dorsi, the small levatores cos-

tarum will be uncovered. The hinder part of the external intercostal

muscle will be denuded at the same time.
* The LEVATORES COSTARUM are twelve small fan-shaped muscles,

which are connected with the hinder part of the ribs. Each, except the

first, arises from the apex and lower border of the transverse process of a

dorsal vertebra ; and is inserted, the fibres spreading out, into the upper
border of the rib beneath, from the tubercle to the angle. The muscles

increase in size from above down, and their fibres have the same direction

as the external intercostal layer.
The first is fixed above to the transverse process of the last cervical

vertebra, and below to the outer border of the first rib. Some of the four

lower muscles are continued beyond one rib to that next succeeding : these

longer slips have been named levatores longiores costarum.

Action. The muscles raise the hinder part of the ribs, as the name sig-

nifies, and the lowermost draw the bones somewhat back.
* The external intercostal muscle is continued backwards along the ribs

as far as the tubercle, and is overlaid by the elevator muscle. Beneath
the muscle are the intercostal nerve and artery.

Dissection. To trace the anterior and posterior primary branches of the

dorsal nerves to their common trunk, the elevator of the rib and the ex-

ternal intercostal muscle are to be cut through in one or more spaces. The
intercostal artery with its posterior branch is laid bare by this proceeding.

* The dorsal nerves split in the intervertebral foramina into anterior

and posterior primary branches.
* The posterior branches are directed backwards, internal to the anterior

costo-transverse ligament, and have been examined (p. 367).
The anterior, named intercostal, is continued between the ribs to the

front of the chest : its anatomy is learnt in the dissection of the thorax

(p. 343).
* The intercostal artery has an almost exact correspondence with the

dorsal nerve in its branching and distribution.
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CHAPTER VI.

THE SPINAL CORD AND ITS MEMBRANES.

THE spinal cord (medulla spinalis) gives origin to the spinal nerves,
and is lodged in the osseous canal formed by the bodies and neural arches

of the vertebrae. It is invested by prolongations of the membranes of the

brain, which form sheaths around and support it.

Dissection. After all the muscles have been taken from the arches and

spines of the vertebra?, the spinal canal is to be opened by sawing through
the neural arches, on each side, close to the articular processes ; and the

cuts of the saw should extend to the lower end of the sacrum, but not

higher in the neck than the fourth cervical vertebra. As it is difficult to

use the saw in the hollow of the lumbar region, a chisel and a mallet will

be found useful to complete the division of the vertebral arches.

The tube of the dura mater is covered by some veins and fat ; and by a

loose areolar tissue containing fluid sometimes, especially at the lower part.

The fat may be scraped away with the handle of the scalpel ; and the

lateral prolongations of the membrane through the intervertebral foramina

are to be defined.

MEMBRANES OF THE CORD (fig. 122). Three membranes, like those on

the brain, surround the cord, viz., an external tube of dura mater, an

internal sheath of pia mater, and an intervening arachnoid or serous

covering.
The dura mater (a) forms a strong tube, and is continuous with the

membrane lining the interior of the skull. It forms a loose sheath along
the spinal canal, as far as the second or third piece of the sacrum (fig. 121) ;

but beyond that point it is continued by a slender impervious cord to the

back of the coccyx (fig. 121, F). The capacity of the sheath is greater
than is needed for the contents ; and its size is larger in the neck and
loins than in the back.

On the outer aspect the dura mater is smooth, when a comparison is

made between it and the part in the skull, for it does not act as a perios-
teum to the bones. Between it and the osseous surfaces are some vessels

and fat ; and it is connected to the posterior common ligament of the ver-

tebra? by a few fibrous bands.

On each side the dura mater sends offsets along the spinal nerves in the

intervertebral foramina ; and these several offsets become gradually longer

inferiorly (fig. 121), where they form tubes which enclose the sacral nerves,
and lie for some distance within the spinal canal. In the midst of the

tubes, below, is the slender impervious cord (i), which blends with the

periosteum covering the back of the coccyx.
Dissection. To remove the spinal cord with the sheath of the dura

mater from the body, the lateral processes in the intervertebral apertures
are to be cut ; and one or two of them in the dorsal region should be fol-

lowed outwards beyond the intervertebral foramen by cutting away the

surrounding bone. The central prolongation may be now detached from
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the coccyx ; and the cord and its membranes are to be divided opposite
the lower cervical vertebra?, and to be removed by cutting the bands that

attach the dura mater to the posterior ligament of the bodies of the ver-

tebrae.

When the cord is taken out, place the anterior surface uppermost with

the lateral offsets widely separated. To show the arachnoid covering, the

dura mater is to be slit along the middle as far as the small terminal

fibrous cord before referred to; but the membrane is to be raised whilst it

is being cut through, so that the loose arachnoid on the cord may not be

injured. Lastly, fasten back the dura mater with pins.

Fig. 122.

LOWKR END OF THE DURA MATER, WITH ITS

CENTRAL AND LATERAL PROCESSES. (Mu-
seum University College, London.)

a. Large sheath of the dura mater.

6. Central fibrous band fixing it to the coc-

cyx. The lateral offsets encasing the

last two lumbar, and the five sacral

nerves, with the coccygeal nerve, are

also shown. Each nerve is marked by
the numeral, and the first letter of its

Dame.

VIEW OF THE MEMBRANES OF THE'SPINAL
CORD.

a. Dura mater cut open and reflected.

6. Small part of the translucent arachnoid, left.

h. Pia mater closely investing the spinal cord.

c. Ligameutum donticulatum on the side of the

cord, shown by cutting through the ante-

rior roots of the nerves.

d. Processes joining it to the dura mater.

ff. Anterior spinal artery and the fibrous baud

(liuea splendens) on the cord.

e. Anterior roots of the nerves, cut.

/. Posterior, each entering a separate hole in

the dura mater.

The arachnoid membrane (fig. 122, b) is the thin serous covering of the

cord which is immediately beneath the dura mater. Like the correspond-

ing membrane in the skull, it invests the spinal cord and lines the dura

mater, and consists thus of a visceral and a parietal part.
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The outer or parietal part is inseparably joined to the inner surface of

the dura mater, and gives to that membrane a shining appearance.
1

> The inner or visceral layer surrounds the cord loosely, so as to leave a

considerable interval between the two (sub-arachnoid space). At the

lower part of the spinal canal the loose sheath is largest, and envelops the

mass of nerves forming the cauda equina. As the different spinal nerves

extend to the intervertebral foramina, they receive loose tubes from the

arachnoid, but lose the same when they perforate the dura mater.

Dissection. The sub-arachnoid space may be made evident by placing
the handle of the scalpel beneath the visceral layer ;

or by putting a piece
of the cord in water, with the posterior aspect uppermost, and blowing air

beneath the serous membrane.
The sub-arachnoid space separates the loose or visceral part of the

arachnoid membrane, from the spinal cord invested by pia mater. Larger
at the lower than the upper part of the spinal canal it contains a special
fluid cerebro-spinal ; and it communicates with the cavity in the interior

of the brain by an aperture in the fourth ventricle. Crossing the space,
at the posterior part of the cord, are bundles of fibrous tissue, which are

most marked in the neck. In the space are contained the serrations of

the ligamentum denticulatum, and the roots of the spinal nerves, with

some vessels.

Dissection. For the purpose of seeing the next covering of the cord

with the ligamentum denticulatum, the arachnoid membrane is to be taken

away ; and two or three of the anterior roots of the upper dorsal nerves

may be cut through and reflected, as in the wood-cut 122.

The pia mater (fig. 122, A) is much less vascular on the spinal cord

than on the brain. Thicker and more fibrous in its nature, the membrane

closely surrounds the cord with a sheath, and sends a thin prolongation
into the anterior median fissure; it furnishes coverings to the roots of the

spinal nerves.

The outer surface of the pia mater is rough. Along the front is a cen-

tral, anterior fibrous band (linea splendens, Haller) ; and on each side

another fibrous band, the ligamentum denticulatum, is attached to it.

Scattered through the membrane are branched pigment cells, which give a

dark appearance in the cervical region.
Where the medulla spinalis ceases, viz., about the lower part of the

body of the first lumbar vertebra, the tube of the pia mater is suddenly
reduced in size, and has the appearance of a round fibrous cord (fig. 124,

b). This cord-like part (filum terminale) is provided with nervous sub-

stance above ; and blends, below, with the central impervious prolongation
of the dura mater. It serves to fix the lower end of the medulla spinalis,

and has been named, from that circumstance, the central ligament of the

cord. A vein and artery accompany this fibrous piece, and distinguish it

from the surrounding nerves.

The ligamentum denticulatum (fig. 122, c) is the white, fibrous toothed

band, on each side of the spinal cord. It is named from its serrated ap-

pearance ; and it has the same structure as the dura mater, except that it

wants an epithelial covering.
Situate between the anterior and posterior roots of the nerves, the band

reaches upwards to the medulla oblongata, and- ends inferiorly on the

1 According to the opinion of Kolliker, the arachnoid membrane is a simple
tube corresponding with the visceral layer in the text.
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lower pointed extremity of the cord. Internally it is united to the pia
mater. Externally it ends in a series of triangular or tooth-like projec-
tions (of), which are fixed at intervals into the dura mater, each being
about midway between the apertures of the roots of the spinal nerves.

There are twenty or twenty-one denticulations ; of which the first is at-

tached to the dura mater opposite the margin of the occipital foramen, and
the last, opposite the twelfth dorsal, or the first lumbar vertebra.

This fibrous band supports the spinal cord, and has been called a liga-

ment from that circumstance.

Vessels and nerves of the membranes. The dura mater of the cord has

but few vessels in comparison with that in the skull, for its office is differ-

ent. Nerves are said to be furnished to it from offsets on the vessels sup-

plying the cord.

The arachnoid is sparingly supplied with vessels like serous membranes
in general ; and proof of its containing nerves, in man, is yet wanting.
The pia mater has a network of vessels in its substance, though this is

less marked than in the part on the brain ; and from them offsets enter

the cord. In the membrane are many nerves, derived from the sympa-
thetic.

Dissection. The arachnoid membrane is to be taken from the fibrils

of the roots of the nerves on one side ; and the roots are to be traced out-

wards to their transmission through two apertures in the dura mater for

each nerve.

One of the offsets of the dura mater, which has been cut of some

length, is to be laid open to show the contained ganglion. The student

should define one ganglion, showing its bifid condition at the inner end

(fig. 123,
B
), and should trace a bundle of threads of the posterior root into

each point. The anterior root, consisting of two bundles of threads, is

to be followed over the ganglion to its union with the posterior beyond the

ganglion.
SPINAL NERVES. There are thirty-one pairs of spinal nerves ; and

each nerve is constructed by the blending of two roots (anterior and pos-

terior) in the intervertebral foramen (fig. 123).

They are divided into groups corresponding with the regional subdi-

visions of the spinal column, viz., cervical, dorsal, lumbar, sacral, and

coccygeal. In each group the nerves are the same in number as the ver-

tebne, except in the cervical region of the spine where they are eight, and
in the coccygeal region where there is only one. In consequence of the

number of nerves in the neck, exceeding that of the vertebrae, the last is

placed below the seventh vertebra ; and the lowest nerve of each group,

except the coccygeal, will be below its corresponding vertebra.

Each nerve divides into two primary branches, anterior and posterior,
the former of these is distributed to the front of the body and the limbs,
and the latter is confined to the hinder part of the trunk.

ROOTS OP THE NERVES (fig. 123). Two roots (anterior and posterior)
attach the nerve to the spinal cord ; and these unite together to form a

common trunk in the intervertebral foramen. The posterior root is

marked by a ganglion, but the anterior root is aganglionic.
The posterior or (/anglionic roots (fig. 123, b) surpass in size the an-

terior, and are formed by larger and more numerous fibrils. They are

attached to the side of the cord between the posterior and lateral columns
in a straight line, which they keep even to the last nerve.

In their course to the trunk of the nerve the fibrils converge to an aper-
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ture in the dura mater, opposite the intervertebral foramen ; as they ap-
proach that aperture they are collected into two bundles (fig. 123 B, b)
which, lying side by side, receive a sheath from the dura mater, and enter
the two points of the intervertebral ganglion.

Fie. 123.

. Plan of the origin of a spinal nerve from the spinal
cord.

Anterior root.

Posterior root.

Ganglion on the posterior root.

, Anterior primary banch.

Posterior primary branch of the nerve trunk.

A drawing to show the arrangement of the nerve-roots,

and the form of the ganglion in a lumbar nerve.

Posterior root gathered into two bundles of threads.

The ganglion, bifid at the inner end.

Threads of the anterior root, also gathered into two
bundles.

The intervertebral ganglion (fig. 123). Each posterior root is provided
with a ganglion (c). The ganglia are reddish in color, and oval in shape
whilst they are surrounded by the dura mater ; and their size is propor-
tioned to that of the root. By means of the previous dissection, the gan-
glion may be seen to be bifid at the inner end (fig. 123 B), where it is

joined by the bundles of fibrils of the root
(/>) ; it might be said to possess

two small ganglia, one for each bundle of fibrils, which are blended at

their outer ends.

Sometimes the first or suboccipital nerve is without a ganglion.
The anterior or aganglionic roots (fig. 123 A) arise from the side of the

spinal cord by filaments which are attached irregularly not in a straight
line, and approach near the middle fissure at the lower end of the cord.

Taking the same direction as the posterior root to the intervertebral

foramen, the fibrils enter a distinct opening in, and have a separate sheath

of the dura mater. In their further course to the trunk of the nerve they
are gathered into two bundles (fig. 123, B, o), and pass over the ganglion
without joining it. Finally the anterior root blends with the posterior

beyond the ganglion, to form the trunk.

Characters of the roots. Besides variations in the relative size of the

two roots, the following characters are to be noted :

Union of the fibrils. The fibrils of contiguous anterior roots may be

intermingled, and the fibrils of the neighboring posterior roots may be
connected in a like manner ; but the anterior is never mixed with the

posterior root.
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Size of the roots to each other. The posterior root is larger than the an-

terior, except in the suboccipital nerve ; and the number of the fibrils is

also greater. Further, the posterior is proportionally larger in the cervical

than in any other group ; in the dorsal nerves there is but a very slight
difference in favor of the hinder root.

Size of both roots along the cord. Both roots are larger where the nerves

for the lirnbs arise, than at any other part of the cord ; and they are

greater in the nerves to the lower than in those to the upper limbs. They
are smallest at the lower extremity of the cord.

Direction and length of the roots. As the apertures of transmission from

the spinal canal are not opposite the place of origin of the nerves, the roots

must be directed more or less obliquely. This obliquity increases from

above down ; for in the upper cervical nerves the roots are horizontal, but

in the lumbar and sacral nerves they have a vertical direction around the

end of the medulla spinalis. The appearance of the long fibrils around the

end of the cord (fig. 124) resembles the extremity of a horse's tail, and
bears appropriately the term cauda equina.
The length of the roots increases in proportion to their obliquity. Be-

tween the origin and the place of exit of the roots of the lower cervical

nerve the increase amounts to the depth of one vertebra : in the lower

dorsal nerve it equals the depth of two vertebras ; and in the lumbar and
sacral nerves each succeeding root becomes a vertebra longer, for the cord

does not reach beyond the first lumbar vertebra.

Place of union of the roots. Commonly the roots unite as before state

in the intervertebral foramina; and the trunk of the nerve bifurcates at

the same spot into anterior and posterior primary branches (fig. 123, d
and e). But deviations from this arrangement are found at the upper and
lower ends of the spinal column in the following nerves.

The roots of the first two cervical nerves join on the neural arches of

the corresponding vertebne ; and the anterior and posterior primary
branches diverge from the trunks in that situation.

In the sacral nerves the union of the roots takes place within the spinal
canal ; and the primary branches of the nerves issue by the apertures in

the front and back of the sacrum.

The roots of the coccygeal nerve are also united in the spinal canal ; and
the anterior and posterior branches of its trunk escape by the lower aper-
ture of that canal. <

Situation of the ganglia. The ganglia are placed commonly in the in-

tervertebral foramina, but where the position of those apertures is irregu-

lar, as at the upper and lower extremities of the spinal column, they have
the following situation : In the first two nerves they lie on the neural

arches of the atlas and axis. In the sacral nerves they are contained in

the spinal canal. In the coccygeal nerve the ganglion is also within the

canal, and about the middle of the long posterior root (Schlemm).
VESSELS OF THE SPINAL CORD. The arteries on the surface of the

cord are anterior and posterior spinal.
The anterior spinal artery occupies the middle line of the cord beneath

the fibrous band before alluded to in that position. It begins by the union

of two small branches of the vertebral artery (p. 174) ; and it is continued
to the lower part of the cord by a series of anastomotic branches, which
are derived from the vertebral and ascending cervical arteries in the neck,
and from the intercostal arteries in the Back. Inferiorly it supplies the

roots of the nerves forming the cauda equina, and ends on the central
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fibrous prolongation of the cord. The branches of this artery ramify in

the pia mater, some entering the median fissure.

The posterior spinal arteries, one on each side, are continued from the

upper to the lower part of the cord, behind

Fig. 124. the roots of the nerves. These vessels are

furnished from the same source as the ante-

rior, and their continuity is maintained by a

j., series of anostomotic branches, which enter

the canal along the spinal nerves. Dividing
into small branches, the vessels of opposite
sides form a free anostomosis around the pos-
terior roots, and some offsets enter the poste-
rior fissure of the cord.

The veins of the spinal cord are very tor-

tuous and form a plexus on the surface. At
WilHiHK^ f intervals larger trunks arise, which accompany

the spinal nerves to the intervertebral fora-

MW/llBBllnk mina, and end in the veins outside the spinal
canal. Near the top of the cord the veins are

united into two or more small branches ;
after

1
I // iiill communicating with the intraspinal veins,

JHfjIIHI UtV these join in the skull the inferior cerebellar

raff/Hi IHTM - veins, or the inferior petrosal sinuses.

^ ~O
}

''

//filllhyJ: d The SPINAL CORD (medulla spinalis) is the

cylindrical elongated part of the cerebro-

spinal centre, which is inclosed within the

Illff/lll wm\^L. spinal canal. Invested by the membranes
1V*

before examined, the medulla occupies about

two-thirds of the length of the vertebral canal,

and is much smaller than the bony case sur-

rounding it.

The extent of the spinal cord is from the

upper border of the atlas to the lower border

of the first lumbar vertebra, but its termina-

tion inferiorly may be a little higher or lower

than that spot. In the embryo before the

third month the medulla reaches throughout
the spinal canal, but it gradually recedes as

the surrounding bones enlarge faster than it,

until it takes the position it has in the adult.

Its length is usually from fifteen to eighteen
inches.

Superiorly the cord joins the medulla ob-
'

j|
a longata ; and inferiorly it becomes pointed,

being sometimes marked by one or two swell-

ings, and ends in the fibrous prolongation,

MEMBRANES OP THE SPINAL CORD named the central ligament of the cord or

LAID OPBN, to show the lower filum terminale (fig. 124, d).
end of the cord with the filum The size of the spinal cord is much in-
terminaie.

creased where the nerves of the limbs are
. Dura mater, and 6, the fibrous

attacheci. There are therefore two enlarge-
baud fixing it to the coccyx. . i -, , i

, ,., ments on it, viz., cervical and dorsal: the
c. Pointed lower end of the cord. ,

d. Filum terminale of the cord. one in the neck reaches from the third cer-
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vical to the first dorsal vertebra ; the other in the Back is smaller, and is

on a level with the last dorsal vertebra. In the upper enlargement the

greatest thickness is from side to side ; but in the lower swelling the

measurement from before back rather exceeds the other.

Whilst the pia mater remains on the cord, the anterior surface is dis-

tinguished from the posterior by a central fibrous band and the anterior

spinal artery ;
and by the irregular line of the anterior nerve-roots, which

approach the middle towards the lower end.

Dissection. For the examination of the structure the student should

possess a piece of the medulla which has been hardened in spirit, for the

cord which is obtained from the spinal canal at this period, is not fitted for

the purpose of dissection. Supposing the pia mater removed from the

surface, with the roots of the nerves left on one side, the student will be

able to observe the following divisions of the medulla.

FISSURES OF THE CORD (fig. 125). On the anterior and posterior

aspects of the cord is a median longitudinal cleft the anterior and poste-
rior median fissures, which mark its division into halves

; and along the

line of the posterior roots of the nerves, in each half, is another slit the

lateral fissure.

Fig. 125.

A SECTION OP THE SPINAL CORD,
TO SHOW ITS COMPOSITION, AND
ITS DIVISIONS. FISSURES IN THB
MIDDLE LINE ARE THE ANTERIOR
AND POSTERIOR MEDIAN THB
ANTERIOR BEING THE WIDER.

d. The lateral fissure.

e. The slight groove between the lateral and the posterior

median fissure, which marks the limit of the posterior

median column.

Columns :

a. Antero-lateral.

6. Posterior.

c. Posterior median.

Composition :

g. Gray crescent, surrounded by white fibres.

h. Gray transverse commissure, and i, canal of the cord

in it.

j. Posterior, and k, anterior root of a nerve entering the

gray crescent.

The anterior median fissure (fig. 125) is wider than the posterior, and

penetrates about one-third of the thickness of the medulla: it is lined by
a piece of the pia mater, and is deepest towards the lower end of the cord.

White medullary substance lines the fissure; and in the bottom of it the

white fibres are transverse, and are separated by apertures for blood-

vessels.

The posterior median fissure (fig. 125) is not so wide, or so well marked
as the anterior; but it is best seen at the upper part of the neck, and in

the lower or dorsal enlargement. Vessels of the posterior surface of the

cord enter it.

The lateral fissure is situate along the line of attachment of the fibrils

of the posterior roots (fig. 125, rf).

Between the lateral and posterior median fissures is a slight groove on
the surface (fig. 125, e~).

Sometimes a lateral fissure is described along the line of origin of the

anterior roots (k), but there is not any cleft in that situation.
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SEGMENTS OF THE CORD. Each half of the cord between the median
fissures is divided into two parts by the lateral sulcus (fig. 125, d) : the

piece in front of that slit and the posterior roots of the nerves is called

the antero-lateral column (a) ; and the piece behind, the posterior col-

umn (6).
The antero-lateral column (fig. 125, a) includes rather more than two-

thirds of the half of the cord, extending backwards to the posterior roots

of the nerves, and gives attachment to the anterior roots.

The posterior column (fig. 125, b) is situate between the lateral fissure

(rf), with the posterior roots of the nerves, and the central median fissure.

Near the median fissure is a slight groove (e), which marks off a slender

piece, the posterior median column (c) : this portion is best seen in the

cervical part of the cord.

A central piece, or the commissure of the cord, connects the halves of

the medulla, and limits the depth of the median fissures.

Different division of the cord. Each half of the cord is sometimes di-

vided into three columns anterior, lateral, and posterior, whose limits

are the following : The anterior reaches from the anterior roots of the

nerves to the median fissure in front. The lateral column is limited be-

fore and behind by the roots of the nerves. The posterior with its small

posterior median segment, is placed between the posterior roots and the

median fissure behind.

COMPOSITION OF THE CORD (fig. 125). A horizontal section of the

medulla shows more distinctly its division into halves, with the commis-
sural or connecting piece between them. The same cut demonstrates the

existence of a mass of gray matter in the interior, which is arranged in

the form of two crescents (one in each half) united by a cross piece, and
surrounded by white substance.

The commissure (fig. 125, //)
consists of two parts, viz., a transverse

band of gray matter, with a white stratum in front.

The gray transverse band (gray commissure) connects the opposite

crescents, and consists of nerve cells, and of transverse nerve fibres de-

rived from the halves of the cord and the roots of the nerves.

In its centre is the shrunken canal of the spinal cord (fig. 125, </),

which is best seen in the fetus. It reaches the whole length of the me-

dulla, and a cross section of the cord shows it as a round spot. Above, it

opens on the floor of the fourth ventricle, and below it is continued into

the filum terminale. It is lined by a columnar ciliated epithelium, and is

obstructed by a granular material near the upper opening (Clafke).
The white piece of the commissure is formed partly by fibres of the an-

terior column ; and partly by fibrils of the anterior roots of the nerves,

which here decussate as they cross from the one half to the other. It is

best marked opposite the enlargements on the cord, and is least developed
in the dorsal region.

The half of the medulla. In the half of the cord as in the commissure,

gray and white portions exist ; the former is elongated from before back,

being crescentic in shape as before said, and is quite surrounded by the

latter.

The gray crescent (17) is semilunar in form, witli the horns or cornua of

the crescent directed towards the roots of the nerves, and the convexity to

the middle line (fig. 125). The crescentic masses in the opposite halves

of the cord are united by the gray commissure.

The posterior cornu is long and slender (fig. 126,
J

)
and reaches near
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the fissure along the attachment of the posterior nerve-roots. At its ex-

tremity, where it is slightly enlarged, it is incased with a rather transpa-
rent stratum of small nerve cells, which has been named sabstantia gelati-
nosa (fig. 126,

3

).

The anterior cornu (fig. 126,
2

) is shorter and thicker than the other,
and projects towards the anterior roots without reaching the surface. Its

end lias an irregular or zigzag outline.

Mr. Clarke describes two special collections of cells, one on the outer

and the other on the inner side of the gray crescent, which extend through
the cord below the cervical swelling, and with which the roots of the

nerves are connected. 1

The inner group, or the posterior vesicular column (fig. 126,
8
) is close

behind the transverse commissure (
&
) ; whilst the outer group, or the inter-

Fig. 126.

1. Posterior cornu (caput cornu, Clarke) of the crescent.

2. Anterior cornu.

3. Casing of the substautia gelatinosa.

4. Central canal of the cord.

6. Transverse commissure.

6. Tractus iutermedio-lateralis.

7. Cervix cornu of Clarke, reaching from the anterior points of

the substantia gelatinosa to the level of the canal.

5. Posterior vesicular column

A REPRESENTATION OF THE GRAY SUBSTANCE TN THE INTERIOR OF THE SPINAL CORD, NEAR THB
MIDDLE OF THB DORSAL KEUION (Clarke).

mediate tract (
8
), is placed outside the crescent, about midway from front

to back. The first is best marked in the dorsal enlargement, and the last

in the upper part of the dorsal region. Above the cervical swelling of the

cord only rudiments of those tracts remain ; and the cells in a line with

the intermediate tract are traversed by the roots of the spinal accessory
nerve.

The white substance of the cord is composed chiefly of nerve fibres dis-

posed longitudinally in bundles, so as to give passage to intermediate

vessels.

A framework of very fine areolar tissue extends through the substance

of the spinal cord, supporting the fibres and cells : this is continuous with

the pia mater on the surface.

Modifications of the gray and white substance. The white substance

exceeds the gray in quantity in the neck and back ; but it is less abundant
in proportion to the gray matter in the lumbar region.
The cornua of the gray crescents decrease in length from above down,

especially the posterior, and towards the end of the cord they blend in one
indented or cruciform mass.

ORIGIN OF THE NERVES. The deep origin of the spinal nerves is un-

certain, like that of the cranial nerves, but the fibrils in each root enter

the gray matter of the cord (fig. 125).

The anterior root (k) traverses the longitudinal fibres of the antero-

lateral column in distinct bundles ; and entering the anterior cornu of the

1 Further researches on the gray substance of the spinal cord. By J. Lockhart

Clarke, F.R.S., Philosoph. Trans, of the Royal Society for 1859. Part i.
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gray crescent, it is resolved into three sets of fibres, external, internal,
and middle.

The outer set penetrate into the antero lateral column.
The inner set pass through the anterior column and across the median

fissure to the opposite half of the cord, decussating with like fibres of the

opposite side.

The middle set enter the substance of the crescent, and are lost in it

and in the cells of the intermediate tract.

The posterior root (j) pierces chiefly the posterior column of the cord,
and enters the posterior cornu of the crescent : but a few fibres penetrate

by the lateral fissure. It terminates in two bundles of fibres.

One bundle courses round the outer side of the vesicular column, some
fibres enclosing, and others entering it ; and a few fibrils escape into the

posterior column of the cord, becoming longitudinal.
The second bundle is prolonged into the crescent and the intermediate

tract, as well as into the transverse commissure behind the central canal

of the cord.

INTRASPINAL VESSELS (fig. 127). Arteries supply the cord and its

Fig. 127. Fig. 128.

INTRASPINAL ARTBKIES IN THE LOINS (Museum
of University College, London),

a. Branch of the lumbar artery.

6. Ascending, and c, its descending offset.

d. Offsets to the body of the vertebra on each

side.

e. Central artery formed by offsets from the

lateral loops.

INTRASPINAL VEINS IN THB LOINS.

a. Branch to join a lumbar vein.

I. Anterior longitudinal vein, one on each

side.

c. Veins from the bodies of the vertebra.

membranes, and the bodies of the vertebrae. The veins form a remark-

able plexus within the canal, but this will not be seen unless the veins have

been specially injected.
The intraspinal arteries (a) are derived from the vessels along the sides

and front of the spinal column, viz., from the vertebral and ascending
cervical in the neck, from the intercostal in the Back, and from the lum-

bar and lateral sacral below. They are distributed after the following

plan :

As each artery enters the spinal canal by the intervertebral foramen,

it divides into two branches, upper and lower. From the point of division

the branches are directed, one (b} upwards and the other (c) downwards,
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behind the bodies of the two contiguous vertebrae, and join in anastomotic

loops with an offset of the intraspinal artery above and below. And from

the loops offsets (d) are furnished to the periosteum and the bodies of the

vertebrae. Anastomotic twigs connect the arches across the vertebrae.

The intraspinal vessels produce also a central longitudinal artery (e),

like that on the front of the spinal cord, which lies on the bodies of the

vertebrae, and is reinforced at intervals by offsets from the loops.
The intraspinal veins (fig. 128) consist of two anterior longitudinal

vessels, which extend the whole length of the spinal canal ; of veins inside

the bodies of the vertebras ; and of a plexus of veins beneath the neural

arches.

The anterior longitudinal (a) are close to the bodies of the vertebras,

one on each side of the posterior common ligament ; and they are irregu-
lar in outline, owing to certain constrictions near the intervertebral fora-

mina. They receive opposite the body of each vertebra the veins (c) from

that bone ; and through the intervertebral foramina they have branches of

communication (a) with the veins outside the spine in the neck, the dorsal

region, the loins, and the pelvis.
Veins of the bodies of the vertebra;. Within the canals in the bodies of

the vertebras are large veins, which join on the front of the bone with

veins in that situation. Towards the back of the body they are united in

an arch, from which two trunks issue by the large apertures on the poste-
rior surface. Escaped from the bone, the trunks diverge to the right and

left, and open into the longitudinal veins.

The posterior spinal veins form a plexus between the dura mater and
the arches of the vertebrae. A large vein may be said to lie on each side

of the middle line, which joins freely with its fellow, and with the ante-

rior longitudinal vein by lateral branches. Offsets from these vessels are

directed through the intervertebral foramina, to end in the veins (a) at the

roots of the transverse processes.
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CHAPTER VII.

DISSECTION OF THE PERINEUM.

SECTION I.

PERINEUM OF THE MALE.

DIRECTIONS. The perinaeum may be allotted with greatest advantage
to the dissector of the abdomen ; and its examination should be made first,

as the distinctness of many of the parts is destroyed soon after death.

Before the body is placed in the position suited for the dissection, the

stud&pt may practise passing the catheter along the urethra.

Position of the body. Whilst the body lies on the Back it is to be

drawn to\he end of the dissecting table, till the buttocks project slightly
over the edge ; and a moderately-sized block is to be placed beneath the

pelvis, to raise the perinaeum to a convenient height. The legs are to be

raised and kept out of the way by the following means : After the knees

have been bent, and the thighs bent upon the trunk, the limbs are to be

fastened with atord in their raised position. For this purpose make one

or two turns of the cord around one bent knee (say the right) ; carry the

cord beneath the table, and, encircling the opposite limb in the same man-
"

ner, /fasten it finally round the right knee. When the position has been

arranged, let the student raise the scrotum, and place a small piece of
^

cotton wool or tow within the anus, but let him avoid distending the

rectum.

Superficial limits and marking. The perinatal space in the male is

limited, on the surface of the body, by the scrotum in front-, and by the

thighs and buttocks on the sides and behind.

This region is of a dark color, and is covered with hairs. In the middle
line is the aperture of the anus, which is posterior to a line extended from

.the anterior part of the one ischial tuberosity to the other. In front of

the anus the surface is slightly convex over the urethra, and presents a
. longitudinal prominent line or raphe, which divides this part of the space
into two halves. Between the anus and the tuberosity of the hip bone the

surface is somewhat depressed over the hollow of the subjacent ischio-rectul

fossa, especially in emaciated bodies.

The margin of the anal aperture possesses numerous converging folds,

but these are more or less obliterated by the position of the body and the

distension of the rectum ; and projecting oftentimes through and around
the opening are some dilated veins (haemorrhoids).

Deep boundaries. The deep boundaries of the perinaeal space will be

ascertained, in the progress of the dissection, to correspond with the infe-

rior aperture or the outlet of the pelvis. The limits may be seen on a dry
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or prepared pelvis, on which the ligaments remain entire ; and the student

should trace on the body the individual boundaries with his finger. In

front is the arch of the pubes ; and at the posterior part is the tip of the

coccyx, with the great gluteal muscles. On each side in front is the por-
tion of the innominate bone which forms the pubic arch, viz., from the

pubes to the ischial tuberosity ; and still further back is the great sacro-

sciatic ligament extending from the tuber ischii to the tip of the coccyx.
This region sinks into the outlet of the pelvis as far as the recto-vesical

fascia, which forms its floor.

Form and size. The interval included within the boundaries above said

has the form of a lozenge, and measures about four inches from before

backwards, and three inches between the ischial tuberosities.

Depth. The depth of the perinaeum from the surface to the floor may
be said to be generally about three inches at the anus, but this measure-
ment varies in different bodies ; and it amounts to about an inch near the

pubes.
Division. A line from the front of the tuberosity of one side to the

corresponding point on the other, will divide the perinatal space into two

triangular parts. The anterior half (urethral) contains the penis and the

urethra, with their muscles and vessels and nerves. The posterior half

(rectal) is occupied by the lower end of the large intestine, with its mus-

cles, etc.

POSTERIOR HALF OF THE SPACE.

This portion of the perinteal space contains the lower end of the rectum,
surrounded by its elevator muscle and the muscles acting on the anus. The

gut does not occupy however the whole of the interval between the pelvic
bones ; for .on each side is a space, the ischio-rectal fossa, in which is con-

tained much loose fat, with the vessels and nerves for the supply of the

end of the gut.
Dissection (fig. 129). The skin is to be raised from this part of the

perinamm by the employment of the following cuts : One is to be made
across the perineum at the front of the anus, and is to be extended rather

beyond the ischial tuberosity on each side. A second is to be carried a

little behind the tip of the coccyx in the same direction, and for the same
distance. The two transverse cuts are to be connected by carrying the

knife along the middle and around the anus. The flaps of skin thus marked

out, are to be raised and thrown outwards from the middle line : in detach-

ing the skin from the margin of the anus, the superficial subcutaneous

sphincter muscles may be injured without care, for they are close to the

skin, without the intervention of fat. The dissector should trace the

sphincter back to the coccyx, and forwards for a short distance beneath

the skin
; and define a fleshy slip at each side in front and behind to the

subcutaneous fatty layer.
The next step is to bring into view the ischio-rectal hollow between the

side of the rectum and the tuberosity of the hip bone. On the left side

the fat is to be cleaned out of it without reference to the vessels and

nerves, but on the opposite side a special dissection is to be made of them.

To take out the fat from the left fossa, begin at the outer margin of the

sphincter ani, and proceed forwards and backwards. In front the dissec-

tion should not extend farther than the anus, whilst behind it should lay
bare the margin of the glutens maximus. On the inner side of the hollow

the levator ani (sometimes very pale) is to be dissected. On the outer
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boundary the pudic vessels and nerve should be denuded : they lie in a
canal formed by fascia, and at some distance from the surface.

On the right side it is not necessary to clean the muscular fibres, when

following the vessels and nerves. If the student begins at the outer bor-

der of the sphincter, he will find the inferior haemorrhoidal vessels and

nerve, which he may trace outwards to the pudic trunks: some of the

branches, which join the superficial perinaeal and inferior pudendal nerves,
are to be followed forwards. In the posterior angle of the space seek a
small offset of the fourth sacral nerve

; and external to it, one or more
branches of the sciatic nerve and vessels turning round the border of the

glutens. Near the front of the fossa is a superficial perinaeal artery and
nerve (of the pudic) ; and the last, after communicating with the haemor-

rhoidal nerve, leaves the fossa. A second perinseal nerve with a deeper
position may be found at the front of the hollow.

The ISCHIO-RECTAL FOSSA (fig. 129) is the space intervening between
the rectum and the ischial part of the innominate bone. It is a somewhat

Fig. 129.

O

o

V-

A VIEW OP THE DISSECTION OF THE RKCTAL HALF OF THE PERINEUM. (Illustrations of

Dissections.)

Muscles :

A. External sphincter.

B. Corrugator cutis, only part left.

c. Internal sphincter.

D. Levator ani.

E. Glutens maximus.

Arteries:

a. Trunk of the pudic artery.

&. Inferior haemorrhoidal.

c. Branches of the sciatic.

Nerves :

1. Inferior hsemorrhoidal.

2. Superficial perinseal.

3. Perinseal branch of the fourth sacral.

4. Small sciatic.

conical interval, uncovered by muscle, which is larger behind than before,

and diminishes in width as it sinks into the pelvis. Its width is about

one inch at the surface; and its depth about two inches at the outer part.

It is filled by a soft granular fat.
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The inner or longest side of the space is very oblique, and is bounded

by the levator ani (D), together with the coccygeus muscle posteriorly;
but the outer side is vertical, and is formed by the obturator muscle and
the fascia covering it. In front it is limited by the triangular ligament

(to be afterwards seen) ; and behind are the great sacro-sciatic ligament,
and the largest gluteal muscle. Towards the surface it is covered by the

teguments, and is overlaid in part by the gluteus E and the sphincter
externus A.

Position of vessels. Along the outer wall lie the pudic vessels and
nerve (a), which are contained in a tube of fascia; opposite the ischial

tuberosity, they are situate an inch and a half from the surface, but to-

wards the front of the space they approach to about half an inch from the

edge of the pubic arch. Crossing the centre of the hollow are the inferior

haemorrhoidal vessels and nerves (b) branches of the pudic. At the an-

terior part, for a short distance, are two superficial perinseal nerves (
2

) (of
the pudic) ; and at the posterior part is a small branch of the fourth sacral

nerve (*), with cutaneous offsets of the sciatic vessels (c) and nerve
(
4

)

bending round the gluteus.
Into this space the surgeon sinks his knife in the first incisions in the

lateral operation of lithotomy ; and as he carries it from before backwards,
he will divide the superficial haemorrhoidal vessels and nerve.

MUSCLES. Connected with the lower end of the rectum are four mus-

cles, viz., a fine cuticular muscle, and two sphincters (external and inter-

nal) with the levator ani.

Gorrugator cutis ani1

(fig. 129,
B
).

This thin subcutaneous layer of

involuntary muscle surrounds the anus with radiating fibres. Externally
it blends with the subdermic tissue outside the internal sphincter; and in-

ternally it enters the anus and ends in the submucous tissue within the

sphincter.
Action. By the contraction of the fibres the skin is raised into ridges

radiating from the anus, such as may be seen when that aperture is firmly
closed.

The EXTERNAL SPHINCTER (fig. 129,
A
) (sphincter ani externus) is a

flat, thin, orbicular muscle, which surrounds the lower part of the rectum.

The fibres form ellipses around a central aperture, as in other orbicular

muscles. It arises posteriorly by a fibrous band from the back of the

coccyx near the tip, and by fleshy fibres on each side from the subcuta-

neous fatty layer. Its fibres pass forwards to the anus, where they sepa-
rate to encircle that aperture ; and in front they are inserted into the

central point of the perinaeum, and into the superficial fascia by a rather

wide fleshy slip on each side.

The sphincter is close beneath the skin, and conceals partly the levator

ani. The outer border projects over the ischio-rectal fossa, and the inner

is contiguous to the internal sphincter.

Auction. The muscle gathers into a roll the skin around the anus, and
occludes the anal aperture : by its contraction it makes tense also the cen-

tral point of the perinseum.

Commonly the fibres are in a state of involuntary slight contraction,
but they may be firmly contracted under the influence of the will.

The INTERNAL SPHINCTER (fig. 129,
c
) (sphincter ani internus) is

situate around the extremity of the intestine, internal to the preceding

1 Illustrations of Dissections, p. 243. Lond. 1865.
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muscle, and its edge will be seen by removing the corrugator and the

mucous membrane. The fibres of the muscle are pale, fine in texture,

quite separate from the surrounding external sphincter, and encircle the

lower part of the rectum in the form of a ring about half an inch in depth.
The muscle is a thickened band of the involuntary circular fibres of the

large intestines, which is not attached to the bone.

.Action, This sphincter assists the external in closing the anus ; and its

contraction is altogether involuntary.
The LEVATOR ANI muscle (fig. 129,

D
)
can be seen only in part; and

the external sphincter may be detached from the coccyx, in order that its

insertion may be more apparent. The muscle descends from its origin at

the inner aspect of the hip bone, and is inserted along the middle line from
the coccyx to the central point of the perinaeum : The most posterior
fibres are attached to the side of the coccyx ; and between that bone and
the rectum the muscles of opposite sides are united in a median tendinous

line. The middle fibres are blended with the side of the intestine (rec-

tum). And the anterior are joined with the opposite muscle, in front of

the rectum, in the central point of the perineum.
This muscle bounds the ischio-rectal fossa on the inner side, and unites

with its fellow to form a fleshy layer, convex downwards, through which
the rectum is transmitted. Deeper than the muscle is the recto-vesical

fascia. Along the hinder border is placed the coccygeus.
Action. Its action on the rectum is to elevate and invert the lower.end

of the gut after this has been protruded and everted in the passage of the

feces.

With the description of the muscle in the pelvis its action on the urethra

will be referred to.

ARTERIES (fig. 129). The pudic artery, with its inferior hremorrhoidal

branch, and other small offsets of it and the sciatic, are now visible.

The pudic artery (a) is derived from the internal iliac in the pelvis, and

ascending to the genital organs, distributes offsets to the perineum ; one

portion will be laid bare in the hinder, and the other in the anterior half

of the perintEum.
As now seen, the vessel enters the posterior part of the ischio-rectal

fossa, and courses forwards along the outer wall at the depth of one inch

and a half behind, but of only half an inch at the fore part. It is con-

tained in an aponeurotic sheath which attaches it to the obturator fascia.

The usual companion veins lie by its side ; and two nerves accompany it,

viz., the trunk of the pudic, and the perinneal branch of the same nerve

which is nearer the surface. Its offsets in the posterior half of its course

are the following :

The injerior hcemorrhoidal branch (b) arises internal to the ischial

tuberosity ;
it sends offsets inwards across the ischio-rectal fossa to the

teguments, and the sphincter and levator ani muscles. On the rectum it

anastomoses with the upper haemorrhoidal branch, and with the artery of

the opposite side. In a well injected body cutaneous branches may be

seen to run forwards to the anterior part of the perinaeum, and to commu-
nicate with the superficial perinatal branch.

Small muscular branches cross the front of the ischio-rectal fossa, and

supply the anterior part of the levator ani muscle.

The branches of the sciatic artery (c) appear on the inner aspect of the

gluteus maximus at the back of the fossa ; some end in that muscle, and
others are continued round its border to the fat.
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Veins accompany the different arteries, and have a like course and
ramification : the pudic end in the internal iliac.

NERVES (fig. 129). The nerves to be learned in this part of the peri-
neum are, the trunk of the pudic and its inferior hasmorrhoidal and peri-
nasal branches ; an offset of the fourth sacral ; and some branches of the

small sciatic.

The pudic nerve comes from the sacral plexus, and accompanies the

artery to the genitals. In the anal half of the perinreum it is placed deeper
than the artery, and furnishes the two subjoined branches.

The inferior heemorrhoidal branch (1) crosses the ischio-rectal fossa,
and reaches the margin of the anus, where it terminates in offsets to the

integument and the sphincter muscle. Other cutaneous offsets of the nerve
turn forwards over the fossa, and communicate with one of the superficial

perinatal nerves, and with the inferior pudendal (of the small sciatic) on
the margin of the thigh.
The perinceal branch arises about half way along the fossa, and becomes

superficial to the bloodvessels. It is larger in size than the continuation
of the nerve to the penis, and divides into cutaneous, muscular, and geni-
tal offsets. Its two cutaneous - offsets (superficial perinaeal) may be seen

on the right side, where they lie for a short distance in the ischio-rectal

fossa.

The heemorrhoidal branch of the fourth sacral nerve
(
3
) reaches the

ischio-rectal fossa by piercing the fibres of the levator ani. Appearing in

the posterior part of the fossa, near the coccyx, the nerve ends by supply-

ing the external sphincter, and the integuments behind the anus.

One or two cutaneous branches of the small sciatic nerve (
4

) turn round
the lower border of the gluteus, in their course to the integuments on its

surface.

ANTERIOR HALF OF THE PERIX^EAL SPACE.

In the anterior part of the perinaeal space are lodged the crura of the

penis, and the tube of the urethra as it courses from the interior of the

pelvis to the surface of the body. Placed about midway between the

bones, the urethra is supported by the triangular ligament of the perinaeum,
and by its union with the penis.

Muscles are collected around the urethra to aid in the expulsion of the

contents of that tube : some of these are superficial to, and some within

the triangular ligament.
The vessels and nerve lie along the outer side, as in the posterior half,

and send inwards offsets.

Dissection (fig. 130). To raise the skin from the anterior part of the

perinaeum, a transverse cut is to be made at the back of the scrotum, and
is to be continued for a short distance (two inches) on each thigh. A
second incision along the middle line will allow the fiaps of skin to be re-

flected outwards. After the removal of the skin the subcutaneous fat

(superficial fascia) which covers the front of the perinaeal space, is to be
blown up by means of a pipe introduced beneath it posteriorly. Each
side is to be inflated to demonstrate a partition along the middle line, and
a septum between the perinatal space and the thigh which prevents the air

passing to the limb.

The student is next to cut through the superficial fascia on the left side

from the scrotum to the ischio-rectal fossa ; and after reflecting it, and
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removing loose fatty tissue, its line of attachment to the bones externally,
and to the triangular ligament posteriorly, will be brought into view.

The septum along the middle line should be also defined. To demonstrate
more completely the attachment of this subcutaneous layer to the pubic
arch between the perinatal space and the thigh, it will be necessary to take

away from the left limb the fat on the fascia lata, external to the line of

the bone.

In the fat of the thigh on the right side the student should seek the in-

ferior pudendal nerve, which pierces the fascia lata one inch anterior to

the tuber ischii, and about the same distance from the margin of the pubic
arch ; and should trace its junction in the fat with the inferior haemor-

rhoidal nerve. Afterwards the nerve is to be followed forwards to where
it enters beneath the superficial fascia in the middle line.

Fig. 130.

SUPERFICIAL DISSECTION OF THE ANTERIOR HALF OF THE PERINJECM.

(Illustrations of Dissections.)

Muscles : Arteries :

A. Ejaculator urinae. a. Transverse perinaal.

B. Erector penis. . b. Superficial perinteal.

c. Transversalis perinsei. c. Brauch of sciatic.

D. Levator ani. Nerves:

B. Glutens maximus. 1. Inferior haemorrhoidal.

o. Crus penis. 2 and 3. Superficial perinaeal.

H. Urethra. 4. Inferior pudendal.

The subcutaneous fatty layer or the superficial fascia of the anterior

half of the perinaeum is continuous with that cf the adjoining regions;
and its depth, and the quantity of fat in it, will vary with the condition of

the body. It resembles the corresponding stratum of the groin and upper

part of the thigh, in consisting of two different portions.

One, a subcutaneous fatty part, continuous with that of the rest of the

body, which loses its fat towards the scrotum, and obtains there involun*

tary muscular fibres.
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The other deeper, but more membranous part, is of limited extent, and
is connected with the firm subjacent structures. Externally it is fixed to

the pubic arch of the hip-bone, outside the line of the crus penis and its

muscle, extending as low as the ischial tuberosity. Posteriorly the stratum

bends down to join the triangular ligament of the urethra ; but in front it

is unattached, and is continued to the scrotum and penis. By means of

similar connections of the membrane on both sides, a space is enclosed

over the anterior half of the perinaeum. From its under surface a septum
dips downwards in the middle line, and divides posteriorly the subjacent

space into two
;
but anteriorly this partition is less perfect, or may disap-

pear.
Air blown beneath the fascia passes forwards to the scrotum ; and this

direction is given to it by the deep connections of that membrane with

parts around. Should urine be effused beneath the superficial fascia, the

fluid will necessarily be directed forwards, like the air, through the scrotum

to the penis and the front of the abdomen.
Dissection. The superficial vessels and nerves are to be dissected on the

right side of the perinaeum, by cutting through the superficial fascia in tho.

same manner as on the left side. The long slender artery then visible is

the superficial perinatal, which gives a transverse branch near its com-
mencement. Two superficial perinaeal nerves accompany the artery ; and
the inferior pudendal nerve is to be traced forwards to the scrotum. Com-
munications are to be sought between these nerves anteriorly, and between
one of the perinatal and the inferior hsemorrhoidal posteriorly ; and all the

nerves are to be followed backwards.

ARTERIES (fig. 130). The superficial and transverse perinaeal arteries

beneath the fascia are branches of the pudic, and are two or three in

number.
The superficial perinceal branch (fig. 130, i), arising at the fore part

of the ischio-rectal fossa, runs over or under the transverse muscle, and
beneath the superficial fascia to the back of the scrotum, where it ends in

flexuous branches. As the vessel lies internal to the pubic arch, it sup-

plies offsets to the muscles beneath ; and in front it anastomoses with the

external or superficial pudic branches of the femoral artery. Sometimes
there is a second perinaeal branch.

The transverse artery of the perinaeum (fig. 130, a) arises from the

preceding, and is directed transversely to the middle of the perinatal space,
where it is distributed to the integuments and the muscles between the

urethra and the rectum. It anastomoses with the one of the opposite side.

Branches of veins accompany the arteries, and open into the trunk of

the pudic vein ; those with the superficial perinaeal artery are plexiform at

the scrotum.

NERVES (fig. 130). There are three cutaneous nerves of the scrotum on
each side, viz., inferior pudendal of the small sciatic, and two superficial

perin,geal branches of the pudic nerve.

The superficial perinceal nerves, two in number, are named anterior

and posterior from their relative position : both arise in the ischio-rectal

fossa from the perinaeal branch of the pudic nerve (p. 391).
The posterior branch (

2

) is continued forwards, beneath the superficial

fascia, with the artery of the same name to the back of the scrotum.

Whilst in the fossa the nerve gives inwards an offset to the integuments
in front of the anus ; and this communicates with the inferior haemorrhoidal

nerve.
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The anterior branch (
3

) passes under the transverse muscle, and accom-

panies the other to the scrotum. Muscular offsets are furnished by it to

the levator ani and the other superficial muscles.

The superficial perinatal brandies communicate with one another, and
the posterior is joined by the inferior pudendal nerve. At the scrotum

they are distributed by long slender filaments, which reach as far as the

under surface of the penis. In the female these nerves supply the labia

pudendi.
Other muscular branches of the pudic will be afterwards examined (p.

399).
The inferior pudendal nerve (*) is a branch of the small sciatic. It

pierces the fascia lata about one inch in front of the ischial tuberosity, and
enters beneath the superficial fascia of the perinaeum, to end in the outer

and fore parts of the scrotum. Communications take place between this

nerve, the inferior haemorrhoidal, and the posterior of the two superficial

perinieal branches. In the female the inferior pudendal nerve is distri-

buted to the labium.

Dissection, For the display of the muscles, the fatty layer, as well as

the vessels and nerves of the left side, must be taken away from the ante-

rior half of the perinatal space. Afterwards a thin subjacent aponeurotic

layer is to be removed from the muscles. Along the middle line lies the

ejaculator urinte ; and in cleaning it the student is to follow two fasciculi

of fibres from it on the same side one in front, the other behind. On the

outer part of the space is the erector penis. And behind, passing obliquely
between the other two, is the transverse muscle.

The student should seek, on the right side, the branches of the two

superficial perinaeal nerves to the underlying muscles ; and beneath the

transversalis, an offset of the perinatal branch which supplies the deep
muscles and the urethra.

MUSCLES (fig. 130). Superficial to the triangular ligament in the ante-

rior half of the perinaeal space, are three muscles, viz., the erector penis,
the ejaculator urinas, and the transversalis perinaei. Other muscles of the

urethra are contained between the layers of the triangular ligament, and
will be subsequently seen.

Central point of the perinceum. Between the urethra and the rectum is

a white fibrous spot, to which this term has been applied. It occupies the

middle line, half an inch in front of the anus. In it the muscles acting on

the rectum and the urethra are united ; and it serves as a common point
of support to the space.
The ERECTOR PENIS (fig. 130,

B
) is the most external of the three mus-

cles, and is narrower at each end than in the middle. It covers the crus

penis ; and its fibres arise from the ischial tuberosity farther back than the

attachment of the penis, and from the bone on each side of the crus. Su-

periorly the muscle is inserted into the inner and outer surfaces of the crus

penis. It rests on the root of the penis and the bone.

Action. The muscle compresses the crus penis against the subjacent

bone, and retards the escape of the blood from that organ by the veins : in

that way it will contribute to the continuance of distension.

The EJACULATOR CRPf^ muscle (fig. 130,
A
) lies on the urethra. The

muscles of opposite sides unite by a median tendon along the middle line

and in the central point of the perinasum (origin). The fibres are directed

outwards, curving around the convexity of the urethra, and give rise to a

thin muscle, which has the following insertion: The most posterior fibres
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are lost on the front of the triangular ligament. The anterior fibres, which

are the longest and best marked, are inserted into the penis on its outer

aspect before the erector ; and, according to Kobelt,
1

they send a tendinous

expansion over the dorsal vessels of the penis. Whilst the middle or in-

tervening fibres turn round the urethra, surrounding it for two inches, and

join its fellow by a tendon.

The ejaculator muscle covers the bulb and the urethra for three inches

in front of the triangular ligament.
2 If the muscle be cut through on the

right side, and turned off the urethra, the junction with its fellow above

that tube will be apparent.
Action. The two halves, acting as one muscle, can diminish the urethra,

and eject forcibly its contents. During the flow of fluid in micturition the

fibres are relaxed, but they come into use at the end of the process, when
the passage has to be cleared. The action is involuntary in the emission

of the semen.

The TRANSVERSALS PERiN^Ei (fig. 130, ) is a small thin muscle, which
lies across the perinasum opposite the base of the triangular ligament.
Arising from the inner surface of the pubic arch near the ischial tuberosity,
it is inserted into the central point of the perinaaum with the muscle of the

opposite side, and with the sphincter ani and the ejaculator urinae. Be-
hind this muscle the superficial fascia bends down to join the triangular

ligament.
Sometimes there is a second small fleshy slip, anterior to the transver-

salis, which has been named transversals alter ; this throws itself into the

ejaculator muscle.

Action. From the direction of the fibres the muscle will draw back-

wards the central point of the perinaeum, and help to fix it, preparatory to

the contraction of the ejaculator.
The three muscles above described, when separated from each other by

the dissection, limit a triangular space, of which the ejaculator urinze

forms the inner boundary, the erector penis the outer side, and the trans-

versalis perinjei muscle the base. In the area of this interval is the trian-

gular ligament of the urethra, with the superficial perinaeal vessels and
nerves. Should the knife enter the posterior part of this space during the

deeper incisions in the lateral operation of lithotomy, it will divide the

transverse muscle and artery, and probably the superficial perinasal vessels

and nerves.

Dissection (fig. 131). For the display of the triangular ligament, the

muscles and the crus penis, which are superficial to it, are to be detached

in the following way : On the left side the ejaculator urinae is to be re-

moved completely from the front of the ligament, and the erector muscle
from the crus of the penis. Next, the crus penis is to be detached from
the bone ; but this must be done with care so as not to cut the triangular

ligament, nor to injure, near the pubes, the terminal branches of the pudic
arterv and nerve to the penis.
On the right side the dissector should trace out beneath the transversalis

1 Die M'annlichen und Weiblichen Wollust-Organe, von G. L. Kobelt, 1844.
2 Some of the deeper fibres which immediately surround the bulb, have been

described as a separate stratum by Kobelt. These are separated from the super-
ficial layer by thin areolar tissue, and join the corresponding part of the other
muscle by a small tendon above the urethra. The name compressor hemisphcerium
bulbi has been proposed for it by that anatomist.
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the offsets of the perinaeal nerve to the deep muscles and the urethra, with

the vessels accompanying them.

The TRIANGULAR LIGAMENT OF THE URETHRA (fig. 131,
C
) (perina?al

aponeurosis) occupies the anterior part of the pubic arch, and supports the

urethra! canal. The ligament is triangular in form, with its base below ;

and it is about one inch and a half in depth.

Fig. 131.

DEEP DISSECTION OF THE PERINJECM. (Illustrations of Dissections.)

Muscles :

A. Erector penis.

B. Ejaculator nrinje, cut.

c. Triangular ligament.

B. External sphincter.

F. Bulbous part of the urethra.

e. Levator ani.

H. Deep transverse.

i. Constrictor urethra.

K. Cms penis, cut.

Arteries :

a. Pudic, in the triangular ligament.
6. Dorsal of penis.

c. Cavernous.

d. Deep muscular and nrethral branch.

Nerves :

1. Pndic trunk.

2. Deep perinasal or muscular branch.

3. Dorsal of the penis.

On each side it is fixed to the pubic arch beneath the crus penis. Its

apex is connected with the symphysis pubis. Its base is turned towards

the rectum, and is partly attached and partly free; in the middle line it is

connected with the central point of the perinaeum, whilst laterally it is

s'oped towards the bone, so that it is less deep at the centre than at the

sides: connected with the lower border is a thin fascia which covers the

surface of the levator ani muscle in the ischio-rectal fossa. Superficial to

it are the muscles in the anterior half of the perinaeal space ; and the super-
ficial fascia is united to it near the lower border.

The ligament is composed of two layers of membrane (anterior and pos-

terior) which are united below. The posterior layer is derived from the

recto-vesical fascia. The anterior is a separate membrane, formed chiefly
of transverse fibres, but it is so thin as to allow the vessels and the mus-
cular fibres to be seen through it.
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Perforating the fore part of the ligament, about one inch below the

symphysis pubis, is the canal of the urethra, F ; but the margin of the

opening giving passage to that tube is blended with the tissue of the cor-

pus spongiosum urethras. About midway between the preceding opening
and the symphysis pubis is the aperture for the dorsal vein of the penis ;

and external to this, near the bone on each side, the terminal parts of the

pudic artery and nerve to the penis (b and 3) perforate the ligament by
separate apertures.

Between the layers of the ligament are contained the membranous part
of the urethra, with its muscles, vessels, and glands ; and the bloodvessels

and nerves of the penis.
Dissection. The muscles between the layers of the ligament will be

reached by cutting through with care, on the left side, the superficial
stratum near its attachment to the bone, and raising and turning inwards
that piece of membrane. By a little cautious dissection, and the removal
of some veins, the following objects will come into viw with the under-

mentioned position :

Parts between the layers of the ligament. Near the base is a narrow
transverse muscle, H, which is directed to the bulb of the urethra.

Higher up, and crossing inwards from behind the pubic arch, is the fasci-

culus of fibres of the constrictor urethra muscle, I, which surrounds the

membranous part of the urethra. And below th'e urethra are the glands
of Cowper. Beneath the bone are the pudic vessels (a) and nerve, the

former giving its branch to the bulb, and the latter being deeper in posi-
tion ; and below the pubes is the sub-pubic ligament. Deeper than all,

the student will recognize the posterior layer of the ligament, continuous

with the recto-vesical fascia, which separates those parts from the cavity
of the pelvis.

MUSCLES. The two muscles connected with the membranous part of

the urethra are, deep transverse, and constrictor of the urethral passage.
The DEEP TRANSVERSE MUSCLE (fig. 131, H) (elevator urethra Santo-

rini) is a thin flat band on a level with the base of the triangular ligament.
It arises externally from the pubic arch of the innominate bone, and is

directed below the tip of the bulb and the membranous part of the urethra

to the middle line, where it joins the muscle of the opposite side, and is

inserted into the central point of the perinaeum.
The muscle conceals Cowper's gland, and is frequently placed over the

artery of the bulb. The transverse muscle is not always separate from
the following.

Action. Like the superficial muscle it will fix the central point of the

perinaeum.
The COVSTRICTOR MUSCLE (fig. 131,

r

) (constrictor isthmi urethralis)
incloses the membranous part of the urethra, and consists of transverse

fibres above and below that tube.

The muscle arises by aponeurotic fibres from the pubic arch above the

preceding, and from the posterior layer of the triangular ligament, but

this attachment is not evident unless it has been dissected from behind.

The fibres pass inwards, and separate near the urethra into two layers

(fig. 132), of which one (c) passes over, the other (d) under that canal ;

in the middle line they unite (sometimes by tendon) with the like parts
of the muscle of the opposite side.

It may be considered a single muscle extending across the perineum
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Fig. 132.

from one lateral attachment to the other, and inclosing the urethra, like

the sphincter ani encircles the rectum.

Action. The muscles of both sides act as a single sphincter in dimin-

ishing the membranous part of the urethra, and ejecting the contents of

the tube. Like the ejaculator, they are

relaxed whilst the urine is passing, but

the two contract forcibly in expelling
the last of that fluid.

Involuntary circular fibres within

the constrictor muscle surround the

urethra from the bulb to the prostate,
and form a layer about ^th of an inch

thick ; they are not fixed to bone, and
are continuous behind with the circular

fibres of the prostate. This layer is a

portion of the large involuntary muscle,
of which the prostate is chief part,

surrounding the beginning of the

urethra. 1

Action. This involuntary layer as-

sists in moving forwards the urine and
the semen.

The glands of Cowper will be found

by cutting through the transverse mus-
cle. They are situate below the mem-
branous part of the urethra, one on
each side of the middle line, and close

behind the bulb. Each gland is about

the size of a pea, and is made up of

lobules; and the lobules are composed
of small vesicles, which are lined by flattened epithelium.

Connected with each is a minute duct, nearly an inch in length, which

perforates obliquely the wall of the urethra (corpus spongiosum), and

opens into the urethral canal about half an inch in front of the triangular

ligament. Its aperture in the ordinary state does not admit a bristle. In

the wall of the duct are unstriated muscular fibres ; and the interior is

lined by a columnar epithelium. The nature of the secretion of the gland
is not known.

These bodies are sometimes so small as to escape detection, and they

appear to decrease in size with advancing age.
Dissection. The student may complete the examination of the perinaeum

by tracing out the pudic vessels and nerve, and their remaining branches.

From the point of its division beneath the ci'us into two branches (dorsal
of the penis, and cavernous), the artery is to be followed backwards, along
the pubic arch of the left side. The pudic nerve will be by the side of,

but deeper than the artery.
PUDIC ARTERY (a). The posterior half of this artery has been already

dissected (p. 390). In the anterior half of the perinamm it ascends be-

tween the layers of the triangular ligament, and along the pubic arch

nearly to the pubes ; there it perforates the superficial part of the liga-

THE SYMPHYSIS PUBIS SEKN FROM BEHIND

WITH PART OF THE URINARY BLADDER
ANDTHE PROSTATE, AND WITH THK TUBE
OF THE URETHRA SURROUNDED BY THE
CONSTRICTOR MUSCLE (Santorini).

a. Bladder cut open: the swelling of the

prostate surrounds it in front.

6. Constrictor urethra:

c. Part of the muscle above, and

d. Part underneath the urethra.

1 See a paper on the Arrangement of the Muscular Fibres of the Urethra, in vol.

xxxix. 1856, of the Trans, of the Med.-Chir. Society.
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merit, and divides into the arteries of the cavernous structure and dorsum
of the penis. In this course it is placed beneath the constrictor urethras,

and is accompanied by vena? comites and the pudic nerve. Its offsets are

subjoined :

a. The artery of the bulb of the urethra is a branch of considerable

size, and arises near the base of the triangular ligament. Passing almost

transversely inwards between the layers of that ligament, about half an
inch from the base, the artery reaches the back of the bulb, and enters the

spongy structure. Near the urethra it furnishes a small branch to Cow-

per's gland.
The distance of this branch from the base of the ligament will be in-

fluenced by its origin near the front or back of the perinatal space. If the

vessel arises farther behind than usual, it may be altogether below the

ligament, and may cross the front of the ischio-rectal fossa, so as to be

liable to be cut in the operation of lithotomy.
b. Deep muscular branches (d). As the artery is about to enter between

the layers of the triangular ligament it furnishes one or more branches to

the levator ani and sphincter, and fine twigs through the ligament to the

constrictor and the urethra.

c. The artery of the cavernous structure of the penis (c) (art. corporis

cavernosi) is one of the terminal branches of the pudic. At first this small

vessel lies between the crus penis and the bone, but it soon enters the eras,
and ramifies in the cavernous structure of the penis.

d. The dorsal artery of the penis (h) is in direction and size the con-

tinuation of the pudic ; it runs upwards between the crus and the bone,
and reaches the dorsum of the penis by passing through the suspensory

ligament. Its distribution with the accompanying nerve is noticed at page
408. It is much smaller in the female than in the male.

Accessory pudic artery. In some cases the pudic artery is not large

enough to supply the branches above described to the penis and the ure-

thra. One or more offsets will be then contributed by an accessory vessel,

which leaves the pelvis in front by piercing the triangular ligament. The
source of this accessory artery is the internal iliac.

The pudic veins, two in number, have the same connections as the

artery ; they receive similar branches, except that the dorsal vein of the

penis does not join them.

The PUDIC NERVE has been examined in the ischio-rectal fossa (p. 391).
In the anterior half of the perinasum it is much diminished in size, in con-

sequence of the emission of the large perinatal branch, and courses with
the artery between the layers of the triangular ligament ; near the pubes
it pierces the ligament (fig. 131,

3
), and is continued to the dorsum of the

penis with the dorsal branch of the pudic artery ; its termination is de-

scribed at page 408. The deep muscles and the corpus spongiosum are

supplied by the following branch.

Perinceal branch (p. 391). Arising in the ischio-rectal fossa it supplies

superficial nerves, and ends near the base of the triangular ligament in

deep muscular offsets: some of these (fig. 131,
2

) pass beneath the trans-

versalis, and piercing the triangular ligament, supply the muscles within

it. A long slender branch, nerve of the bulb, is distributed like the artery
to the spongy structure investing the urethra : its filaments reach some

way on the surface before disappearing in the corpus spongiosum urethra?.

Parts cut in the lateral operation of lithotomy. This operation for stone

in the bladder may be divided into three stages, viz., cutting down to the
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urethra, opening the canal, and slitting that tube and the neck of the

bladder. In the external incisions the knife is entered in the middle
line of the perinaeum, half an inch in front of the anus, and is drawn back-

wards on the left side as far as midway between the ischial tuberosity and
the anus. The skin and superficial fascia, and the inferior hemorrhoids!
vessels and nerve lying across the ischio-rectal fossa, will be cut in this

first stage of the operation ; and the transverse perinatal muscle and artery,
and, possibly, the superficial perinasal vessels and nerves, may be divided,
if the first incision is begun farther forwards.

In the subsequent attempt to reach the staff, when the knife is intro-

duced into the anterior part of the wound, the lower part of the triangular

ligament, the deep transverse urethral muscle, and the fore part of the

levator ani will be divided ; and when the knife is placed within the groove
of the staff, the membranous part of the urethra will be cut, with the

muscular fibre about it.

Lastly, as the knife is pushed along the staff into the bladder, it incises

in its progress the membranous portion of the urethra, part of the prostate
with large veins around it, and the neck of the bladder. When the last

two parts are being cut, the handle of the knife is to be raised, and the blade

depressed ; and the incision is to be made downwards and outwards in the

direction of a line from the urethra through the left lateral lobe of the

prostate, above the level of the ejaculatory duct.

Parts to be avoided. In the first incisions in the ischio-rectal fossa,

the rectum may be cut if the knife is turned inwards across the intestine,

instead of being kept parallel with it ; and if the gut is not kept out of the

way with the fore finger of the left hand. The pudic vessels on the outer

wall of the ischio-rectal fossa can be wounded near the anterior part of the

hollow, where they approach the margin of the triangular ligament ; but, pos-

teriorly, they are securely lodged inside the projection of the tuber ischii.

Whilst making the deeper incisions to reach the staff, the artery of the

bulb lies immediately in front of the knife, and will be wounded if the in-

cisions are made too far forwards ; but the vessel must almost necessarily
be cut, when it arises farther back than usual, and crosses the front of the

ischio-rectal fossa in its course to the bulb of the urethra.

In the last stage ot the operation the neck of the bladder should not be

cut to a greater extent than is necessary for the extraction of the stone,

lest the recto-vesical fascia separating the perinaeum from the pelvis should

be divided, and the abdominal cavity opened. Too large an incision

through the prostate may wound also an unusual accessory pudic artery
on the side of that body.

Directions. When the dissection of the perinaeum is completed, the

flaps of skin are to be fastened together, after salt has been used, and the

limbs are to be put down for the examination of the abdomen.

SECTION II.

PERINEUM OF THE FEMALE.

THE perinaeum in the female differs from that in the male more in the

external form than the internal anatomy. On the surface it has special

parts distinguishing it, viz., the aperture of the vagina, and the opening of

the vulva with the labia.
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Surface-marking. In the middle line, there are the two apertures of

the anus and vulva, which are separated from one another by an interval

of about an inch. The anus is situate rather farther back than in the

male. And the vulva with the labia majora on the sides is placed in the

situation of the scrotum of the other sex.

Within the vulva at the upper part, is the clitoris, an;l two small mem-
branous folds, labia minora, extend downwards from it. Below the clitoris

is the small aperture of the urethra ; and still lower down is the vagina,
whose opening is sometimes partly closed by a thin piece of membrane,
the hymen.

Deep boundaries. The deep boundaries of the perinseum are alike in

both sexes; but in the female the outlet of the pelvis is larger than in the

male.

Fig. 133.

THE FEMALE PERINEUM (from Dr,

Pudic artery.

Branch to levator ani.

Inferior haeinorrhoidal artery.

Transverse artery.

Great labial (superficial perineal) artery.

Dorsal artery of clitoris.

Artery of bulb

Artery to cms clitoridU.

Inferior hannorrkoidal nerve.

Pudic nerve.

Muscular branch.

Internal superficial perinsc il nerve.

External superficial perinseal nerve.

Its junction with

Inferior pudendal nerve.

Small sciatic nerve.

IS. Dorsal nerve of clitoris.

Savage's "Illustrations
1

').

19. Ilio-inguinal nerve.

A. Anus.

C. Clitoris.

M. Meatus urinarius.

L. Great sacro-sciafci.c ligament.

V. Vagina.
0. Coccyx.
T. Tuberosity of ionium.

a. Gluteus m iximus

c. Levator ani.

d. Superficial transverse muscle.

e. Compressor bulbi.

g. Erector clitoridis.

h. Triangular ligament (cut).

1. Biceps and semi-teudiuosu-t.

j. Adductor magnus.
k. Gracilis.

Dissection. The steps of the dissection are much the same in both

sexes, and the same description will serve, generally, for the male and
female perinaeum.

First, the dissection of the ischio-rectal fossa is to be made. After-

26
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wards the muscles, vessels, and nerves of the posterior half of the perinatal

space are to be examined. (See description of the male perinaeum, p. 386
to 392.)
Next the skin is to be taken from the interior half of the perinatal

space, as in the male; and the transverse incision in front is to be made
at the anterior part of the vulva. The attachments of the superficial fascia

are then to be looked to, and the cutaneous vessels and nerves are to be
traced beneath it (p. 392 to 394).

Superficial fascia. The description of this fascia in the male will

serve for the like part in the female, with these modifications : that in the

female it is interrupted in the middle line, and is of less extent, in conse-

quence of the aperture of the vulva; and that it is continued forwards

through the labia majora (the representative of the scrotum) to the in-

guinal region.

Fig. 134.

THE MUSCLES OF THE FEMALE PERINJECM, SCPERFICIAL ON RIGHT, AND DEEP ON LKPT SIDE

(from Savage and Luschka).

1. Clitoris.

2. Erector clitoridis.

3. Jarjavay's muscle.

4. Bulb of vagina.

5. Transversus perinsei (reflected).

6. Compressor bulbi (sphincter).

7. Constrictor vaginae

8. Gland of Bartholin.

9. Deep transversus perinsei.

10. Superficial transversus perinsei.

11. Posterior layer of triangular ligament.
12. Sphincter ani.

13. Triangular ligament.
14. Levator ani.

15. Ischio-perineal ligament.

Dissection. The labia and the superficial fascia are to be removed, to

follow the sphincter muscle around the opening of the vagina. Two other

muscles are exposed at the same time, viz., the erector clitoridis on the

pubic arch, and the transversalis perinaei passing across the perinaeum to

the central point.
The SPHINCTER VAGINAE is an orbicular muscle around the orifice of

the vagina, and corresponds with the ejaculator urinfe in the male. Pos-

teriorly it is attached to the central point of the perina:um, where it mixes
with the sphincter ani and transversalis muscles; and its fibres are directed
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forwards on each side of the vagina, to be inserted into the body of the

clitoris, and front of the triangular ligament.
Action. Like the other orbicular muscles the sphincter diminishes

that part of the vagina which it encircles ; and it assists in fixing the cen-

tral point of the perinteum.
The ERECTOR CLITORIDIS resembles the erector of the penis in the

male, though it is much smaller (p. 394).
The TRANSVERSALIS is similar to the muscle of the same name in the

male. The one description will suffice for those muscles in both sexes

(p. 395).
Dissection. To see the triangular ligament of the urethra, the erector

and the crus clitoridis are to be detached from the bone, and the outer

fibres of the sphincter vaginas are to be removed.
The triangular ligament transmits the urethra, but is not quite so

strongly marked as in the male (p. 396) ; its extent is partly interrupted
behind by the large aperture of the vagina.

Dissection. By cutting through the superficial layer of the ligament in

the same way as in the male (p. 397), the deep muscles, with the pudic
vessels and nerve and their branches, will be arrived at.

The DEEP TRANSVERSE MUSCLE (depressor urethne, Santorini) has the

same origin externally as in the male (p. 397); and it meets its fellow at

the middle line, like the muscle answering to it in the other sex. Santo-
rini described the muscle as passing over, instead of below the urethra ;

hence the name given to it by its discoverer.

The CONSTRICTOR MUSCLE of the urethra resembles that of the male in

its origin from the pubes, and its disposition around the urethra (p. 397).
AVithin it is a circular layer of involuntary fibres, as in the other sex.

The description of the pudic artery (p. 398) will serve for both sexes,

except that the branch in the female, which is the representative of the

artery of the bulb in the male, is furnished to the vagina. The terminal

branches are much smaller in the female.

The pudic nerve has the same peculiarity as the artery with respect to

the branch to the vagina, and the smaller size of the terminal part of the

nerve on the clitoris.

v
.Vca College.
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CHAPTER VIII.

DISSECTION OF THE ABDOMEN.

SECTION I.

WALL OF THE ABDOMEN.

THE examination of the abdomen is 'to proceed as far as the end of

Section III. before the body is turned for the dissection of the Back.
Position. The body will be sufficiently raised by blocks beneath the

thorax and head for the dissection of the upper limbs and neck, but the

dissector should see that the chest is higher than the pelvis. If the ab-

domen is flaccid, let it be inflated by an aperture through the umbilicus,
but if it is firm, proceed with the dissection without blowing it up.

Surface-marking. On its anterior aspect the abdomen is for the most

part convex, especially in fat bodies ; but on the sides, between the ribs

and the crista ilii, the surface is somewhat depressed. Along the middle

line is a slight groove over the linea alba, which presents tibout its centre

the hollow of the umbilicus. Inferiorly the groove ceases a little above
the pelvis in the prominence of the pubes ; and superiorly it subsides

below the ensiform cartilage in a hollow named the epigastric fossa. On
each side of the middle line is the projection of the rectus muscle, and
this is intersected in adult well-formed bodies by two or three transverse

lines

Underneath the eminence of the pubes the student will be able to recog-
nize with his finger the symphysis pubis, and to trace outwards from it

the osseous pubic crest which leads to the pubic spinous process. Bather
above and to the outside of the pubes, the opening of the external abdomi-
nal ring may be felt

; and the prominence of the spermatic cord descend-

ing through it to the testicle may be detected. The internal abdominal

ring is still to the outer side, though it cannot be recognized on the sur-

face with the finger ; but its position may be ascertained by taking a point

midway between the symphysis pubis and the crest of the innominate

bone, and a little above Poupart's ligament.
If the finger is carried upwards and outwards between the abdomen

and the thigh, it will detect the firm band of Poupart's ligament, and
sometimes one or two inguinal glands.

Dissection. The requisite incisions for raising the skin from the sides

and front of the belly are the following : One cut is to extend outwards
over the side of the chest from the ensiform cartilage to about midway
between the sternum and the spine. A second incision is to be begun in

the middle line midway between the umbilicus and the pubes, and to be

carried outwards to the iliac crest, and along the crest till it ends opposite
the first cut. Lastly, the hinder extremities of the two incisions are to
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be connected along the side of the chest and the belly. The piece of skin

thus marked out is to be raised towards the middle line, but is not to be

taken away; and the cutaneous vessels and nerves are to be sought in the

fat at the side and middle line of the abdomen.

Along the side of the abdomen look for the lateral cutaneous nerves,
five or six in number, which issue in a line with the corresponding nerves

of the thorax. At first they lie beneath the fat, and divide into two : one
offset is to be traced forwards, and the other backwards, with small cuta-

neous arteries. On the iliac crest, near the front, is a large branch from
the last dorsal nerve ; and usually farther back on the crest, and deeper,
is a small branch of the iliohypogastric nerve. Near the middle line the

small anterior cutaneous nerves will be recognized with small arteries;

these are uncertain in number and size, and are to followed outwards in

the integuments.
The piece of skin covering the lower part of the abdomen or the groin

is next to be thrown downwards, on both sides, by an incision along the

middle line to the root of the penis. After its reflection th cutaneous

vessels and nerves are to be dissected on the right side, and the superfi-
cial fascia on the left.

To make the necessary dissection on the right side, all the fascia super-
ficial to the vessels is to be raised in the same manner as the piece of skin.

The vessels which will then appear are the superficial pudic internally,
the superficial epigastric in the centre, and an offset of the superficial
circumflex iliac artery externally. Some inguinal glands lie along the

line of the reflected fascia. Two cutaneous nerves are to be sought : one,

the ilio-inguinal, comes through the abdominal ring, and descends to the

thigh and scrotum ; the other, ilio-hypogastric, appears in the superficial
fascia above, and rather outside the abdominal ring.

In the examination of the fatty layer on the left side two strata are to

be made out, one over and one beneath the vessels. The layer that is

superficial to the vessels is to be reflected by means of a transverse cut

from the front of the iliac crest, about two inches above Poupart's liga-
ment ; and by a vertical one near the middle line to the pubes. The sub-

jacent vessels mark the depth of this layer ; and when these are reached,
a flap of the fascia, like that of the skin, is to be thrown towards the

thigh. To define the thinner under stratum, cut it across in the same
manner as the other layer, and detach it with the vessels from the tendon

of the external oblique muscle. This stratum, like the preceding, is to

be traced around the cord to the scrotum ; and as the student follows it

downwards, he will find it connected with Poupart's ligament, and blended

with the fascia lata close below that structure.

The subcutaneous fat, or the superficial fascia, is a single layer over

the greater part of the abdomen ; but in the groin it is divided into a sub-

cutaneous and a deeper stratum by the vessels and the glands.
The subcutaneous layer contains fat, and varies therefore in appear-

ance and thickness in different bodies ; for it is sometimes divisible into

strata, whilst at others it is very thin, and somewhat membranous near

the thigh. It is continuous with the fatty covering of the thigh and ab-

domen ; and when traced to the limb, it is separated from Poupart's liga-

ment beneath by the superficial vessels and glands. Internally it is con-

tinued to the penis and scrotum, where it changes its adipose tissue for

involuntary muscular fibre ; and after investing the testicle, it is prolongel
to the perina?um.
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The deeper layer (aponeurosis of the fascia lata, Scarpa) is thinner and
more membranous than the other, and is closely united to the tendon of

the external oblique by fibrous bands, especially towards the linea alba.

Like the subcutaneous part, this layer is continued upwards on the abdo-

men, and inwards to the penis and the scrotum : here it becomes very
thin, and reaches the perinseum, where it has attachments to the subjacent

parts, as before specified (p. 393). Towards the limb, it ends a little be-

low Poupart's ligament in the fascia lata across the front of the thigh ; as

it passes over the ligament it is closely joined to that band by fibrous

tissue.

Urine effused in the perinaeum from rupture of the urethra will be

directed through the scrotum and along the spermatic cord to the abdo-

men (p. 393). From the arrangement of the deeper layer of the fascia

across the thigh, it is evident that the fluid cannot pass down the limb,

though its progress over the front of the abdomen is uninterrupted.
In the female the fatty layer of the groin is separable into two layers,

and the disposition of each is nearly the same as in the male ; but the

part that is continued to the scrotum in the one sex enters the labium in

the other. In the female the round ligament of the uterus is lost in it.

CUTANEOUS NERVES. The nerves in the teguments are derived from

the trunks of the lower intercostal nerves ; thus the cutaneous branches,

along the side of the belly, are offsets from five or six of those nerves ;

and the cutaneous branches, along the front, are the terminal parts of the

same trunks. Two other cutaneous offsets from the lumbar plexus, viz.,

ilio-hypogastric and ilio-inguinal, appear at the lower part of the ab-

domen.
The lateral cutaneous nerves of the abdomen emerge between the digi-

tations of the external oblique muscle, in a line with the same set of nerves

on the thorax ; and the lowest are the most posterior. As soon as they
reach the surface they divide, with the exception of the last, into an an-

terior and a posterior branch :

The posterior branches are small in size, and are directed back to the

integuments over the latissimus dorsi muscle.

The anterior branches are continued nearly to the edge of the rectus

muscle, and in increasing in size from above down, supply the integu-
ments on the side of the belly ; they furnish offsets to the digitatious of

the external oblique muscle.

The lateral cutaneous branch of the last dorsal nerve is larger than

the rest, and does not divide like the others. After piercing the fibres of

the external oblique muscle, it is directed over the iliac crest to the sur-

face of the gluteal region.
The anterior cutaneous nerves of the abdomen pierce the sheath of the

rectus : in the integuments they bend outwards towards the lateral cuta-

neous nerves. The number, and the situation of these small nerves, are

very uncertain.

The ilio-hypogastric nerve is distributed by two pieces : one passes
over the crista ilii (iliac branch), the other ramifies on the lower part of

the abdomen (hypogastric branch) :

The iliac branch lies close to the crest of the hip bone near the last

dorsal nerve, and enters the teguments of the gluteal region.
The hypogastric branch pierces the aponeurosis of the external oblique

muscle above the abdominal ring, and is distributed, as the name ex-

presses, to the lower part of the abdomen.
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The ilio-ingiiinal nerve becomes cutaneous through the external abdo-

minal ring, and descends to the teguments of the scrotum, and upper and
inner parts of the thigh.
CUTANEOUS VESSELS. Cutaneous vessels run with both sets of nerves

on the abdomen : with the lateral cutaneous nerves are branches from the

intercostal arteries ; and with the anterior cutaneous are offsets from the

intercostal, internal mammary, and epigastric vessels. In the groin are

three small superficial branches of the femoral artery, viz., pudic, epigas-

tric, and circumflex iliac.

The lateral cutaneous arteries have the same distribution as the nerves

they accompany. The anterior or chief offsets are directed towards the

front of the abdomen, and end about the outer edge of the rectus muscle.

The anterior cutaneous vessels are irregular in number and in position,
like the nerves. After piercing the sheath of the rectus, they run out-

wards with the nerves towards the other set of branches.

Branches of the femoral artery. Three cutaneous offsets ascend from
the thigh between the layers of the subcutaneous fat, and ramify in the

integuments of the genital organs and lower part of the abdomen. The

greater portion of these vessels appears in the dissection of the thigh.
The external pudic branch (superficial) crosses the spermatic cord, to

which it gives offsets, and ends in the integuments of the under part of the

penis.
The superficial epigastric branch ascends over Poupart's ligament, near

the centre, and is distributed in the fat nearly as high as the umbilicus.

The circumflex iliac branch lies usually below the level of the iliac

crest, and sends only a few offsets upwards to the abdomen.
Small veins accompany the arteries, and join the internal saphenous

vein of the thigh.
The glands of the groin are three or four in number, and lie over the

line in Poupart's ligament. They are placed between the strata of the

superficial fascia ; and receive lymphatics from the abdominal wall, from
the upper and outer portion of the thigh, and from the superficial parts of

the genital organs. Their efferent ducts pass downwards to the saphenous

opening in the thigh to enter the abdomen.
Dissection. After the examination of the superficial fat with its ves-

sels and nerves the student may prepare the cutaneous coverings of the

penis and scrotum. The skin may be divided along the dorsurn of the

penis, and thrown to each side ; and the skin of the scrotum is to be re-

flected on the left side by means of a vertical incision.

Cutaneous coverings of the penis and scrotum. The penis is attached

to the front of the pubes by a suspensory ligament, and is provided with a

tegumentary covering which is continuous with that of the abdomen, but

it loses the fat and acquires special characters.

Around the end of the penis it forms the loose sheath of the prepuce in

the following way : When the skin has reached the extremity, it is re-

flected backwards as far as the base of the gluns, constituting thus a sheath

with two layers the prepuce; it is afterwards continued over the glans,
and joins the mucous membrane of the urethra at the orifice on the sur-

face. At the under part of the glans, and behind the aperture of the

urethra, the integument forms a small triangular fold, frcenum prceputii.
Where the skin covers the glans, it is inseparably united with that part,

is very thin and sensitive, being provided with papilke, and assumes in
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some cases the characters of a mucous membrane. Behind the glans are

some sebaceous follicles glandules odoriferce.
In the scrotum, the superficial fascia becomes thin, and of a reddish

color. The prolongation around the testicle on one side, is separate from
that on the other side ; and the two pouches coming in contact in the

middle line, form the septum scroti.

The subcutaneous layer in the scrotum, penis, and front of the perineum,
contains involuntary muscular fibres, to which the corrugation of the skin

is owing. This contractile structure is named the dartoid tissue.

Dissection. By removing all the fatty tissue from the root of the penis
and the front of the symphysis pubis, the suspensory ligament will be de-

fined. And the dorsal arteries and nerves, with tlie dorsal vein of the

penis, which will be partly laid bare, are to be followed forwards in the

teguments.
The suspensory ligament of the penis is a band of fibrous tissue, of a

triangular form, which is attached by its apex to the front of the symphy-
sis pubis near the lower part. Widening below, it is fixed to the upper
surface of the body of the penis, and is prolonged on it for some distance.

In the ligament are contained the dorsal vessels and nerves of the penis.
Dorsal vessels and nerves. The arteries and nerves on the dorsum of

the penis are the terminal parts of the pudic trunks of both sides (p. 399).
The vein accompanying the arteries enters the pelvis through the triangu-
lar perinatal ligament.
The dorsal artery, one on each side, pierces the suspensory ligament,

and extends forwards to the glans, where it ends in many brandies for

that structure: in its course the vessel supplies the integuments and the

body of the penis. It may be derived from the accessory pudic (p. 399).
The dorsal vein is a single trunk, and commences by numerous branches

from the glans penis and the prepuce. It runs backwards by the side of

the artery, through the suspensory ligament and the triangular ligament
of the urethra, to join the prostatic plexus of veins. The vein receives

branches from the erectile structure and the teguments of the penis.
Each dorsal nerve takes the same course as the artery, and ends like it

in numerous branches to the glans penis. It furnishes a large branch to

the corpus cavernosum penis, and other offsets to the integuments of the

dorsum, sides, and prepuce of the penis.
In the female these vessels are much smaller than in the male; they

occupy the upper surface of the clitoris the organ that represents the

penis.
Dissection of the muscles. The surface of the external muscle of the

abdominal wall (fig. 135) is now to be freed from fascia on both sides of

the body.
It is not advisable to begin cleaning this muscle in front, because there

it has a thin aponeurosis, which is taken away too readily with the fat.

Beginning the dissection at the posterior part, the student is to carry the

knife obliquely upwards and downwards in the direction of the fibres.

The thin aponeurosis before referred to is in front of a line extended up-
wards from the anterior part of the iliac crest; and as the dissector ap-

proaches that spot, lie must be careful not to injure it, more particularly
at the upper part, where it lies on the margin of the ribs, and is very
indistinct.

On the right side the external abdominal ring, c, may be defined, to

show the cord passing through it; afid on the left side a thin fascia (inter-



EXTERNAL OBLIQUE MUSCLE. 409

Fig. 135.

columnar), which is connected with the margin of that opening, is to be

preserved. Lastly the free border of the external oblique should be made
evident between the last rib and the iliac crest.

MUSCLES OF THE ABDOMINAL WALL. On the side of the abdomen are

three large flat muscles, which are named from their position to one

another, and from the direction of their fibres. The most superficial mus-
cle is the external oblique; the underlying one, the internal oblique; and
the deepest, the transversalis.

Along the middle line are placed other muscles which have a vertical

direction. In front lie the rectus and pyramidalis, and behind is the

quadratus lumborum : these are encased by
sheaths derived from the aponeuroses of the

lateral muscles.

The EXTERNAL OBLIQUE MUSCLE (fig.

135,
A
)

is fleshy on the side, and aponeurotic
on the fore part of the abdomen. It arises

by fleshy processes from the eight lower

ribs; the five highest pieces alternating
with similar parts of the serratus magnus,
and the lowest three with digitations of the

latissimus dorsi muscle. From the attach-

ment to the ribs the fibres are directed over

the side of the abdomen in the following
manner: the lower ones descend almost

vertically to be inserted into the anterior

half or more of the iliac crest, at the outer

margin : and the upper and middle fibres

are continued forwards obliquely to the

aponeurosis on the front of the belly.

The aponeurosis occupies the anterior

part of the abdomen, in front of a line from

the eighth rib to the fore part of the crista

illi
; and it is rather narrower about the

centre, than either above or below. Along
the middle line this expansion ends in the

linea alba the common point of union of

the aponeuroses of opposite sides. Above,
it is thin, and is continued on the thorax to

the pectoralis major and the ribs. Below,
its fibres are stronger and more separate
than above, and are directed obliquely
downwards and inwards to the pelvis: some
of them are fixed to the front of the pubes;
and the rest are collected into a firm band B (Poupart's ligament) between
the pubic spine and the iliac crest.

Connections. The muscle is subcutaneous. Its posterior border is

unattached between the last rib and the iliac crest, but is overlaid com-

monly by the edge of the latissimus dorsi, except a small part below.

Appearing through the aponeurosis, external to the linea alba, is a white

line, the linea semilunaris, marking the outer edge of the rectus muscle

(fig. 139); and crossing between the two are three or four whitish marks,
the lineas transverse. Numerous small apertures in the tendon transmit

cutaneous vessels and nerves; and near the pubes is the large opening of

DISSECTION OF THE FIRST LATREAL
MUSCLE IN THE WALL OF THE BKLLT.

A. External oblique.

B. Poupart's ligament.
c. External abdominal ring.

D. Gimbernat's ligament.
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the external abdominal ring, which gives passage to the cord in the male,
and the round ligament in the female.

Action. Both muscles taking their fixed point at the pelvis will bend
the trunk forwards as in stooping; but supposing the spine fixed they will

draw down the ribs. If they act from the thorax they will elevate the

pelvis.
Should one muscle contract, it will incline the trunk or the pelvis to

the same side, according as the upper or the lower attachment may be

movable : and it will turn the thorax to the opposite side.

Parts of the aponeurosis. Besides the general arrangement of the

aponeurosis over the front of the abdomen, the student is to examine more

minutely the linea alba in the middle line
; the external abdominal ring

with the fascia prolonged from its margin ; and the rounded border named

Poupart's ligament.
Linea alba (fig. 139). This white band on the front of the abdomen

marks the place of meeting of the aponeuroses of opposite sides. It ex-

tends from the xiphoid cartilage to the pubes, and serves as a ligament
between the chest and pelvis. Its breadth is wider above than below ;

and it is perforated here and there by small apertures, which allow pellets
of fat to protrude in some bodies. A little below the centre is the um-
bilicus, which projects now beyond the surface, though before the skin was

removed, a hollow indicated its position.
External abdominal ring (fig. 135,

c
). This opening is situate near

the pubes between the diverging fibres of the aponeurosis. It is somewhat

triangular in form, with the base of the crest of the pubes, and the apex
pointing upwards and outwards. The long measurement of the aperture
is about an inch, and the transverse about half an inch.

Its margins are named pillars, and ditfer in form and strength. The
inner one, thin and straight, is attached below to the front of the symphy-
sis pubis, where it crosses the corresponding piece of the opposite side

that of the right muscle being superficial. The outer margin is the strong-

est, and is not straight like the inner, but forms a kind of groove for the

support of the spermatic cord : this margin is continuous with Poupart's

ligament, and is attached below to the pubic spine or tuberosity. A thin

membrane (intercolumnar) covers the opening, and is derived from some
fibres on the surface of the aponeurosis.
The ring gives passage in the male to the spermatic cord, and in the

female to the round ligament ; and in each sex the transmitted part lies

on the outer pillar as it passes through, and obtains a covering from the

intercolumnar fibres. Through this aperture the inguinal hernia protrudes
from the wall of the abdomen.
-The intercolumnar fibres form a layer over the aponeurosis, and bind

together its parallel fibres, so as to construct a firm membrane. Inferiorly,
where they are strongest, a bundle is connected with the outer third of

Poupart's ligament, and is continued back to the crista ilii. At the ex-

ternal abdominal ring the fibres stretch from side to side, and becoming
stronger and aggregated together, close the upper part of that opening ;

and as they are prolonged on the cord from the margin of the ring, they

give rise to the membrane named intercolumnar fascia. On the left side,

where the fascia is entire, this thin covering will be manifest on the surface

of the cord, or on the round ligament in the female.

Dissection. To see the attachments and connections of Poupart's liga-

ment, it will be necessary to reflect, on both sides of the body, the lower
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part of the aponeurosis towards the thigh, as in fig. 140. For this pur-

pose an incision is to be carried through the aponeurosis from the front of

the iliac crest to about three inches from the linea alba ; and the tendon

is to be detached from the subjacent parts with the handle of the scalpel.
When the aponeurosis cannot be separated farther from the tendons be-

neath, near the linea alba, it is to be cut in the direction of a vertical line

to the symphysis pubis.
After the triangular piece of the aponeurosis has been thrown towards

the thigh, the spermatic cord is to be dislodged from the surface of Pou-

/ part's ligament, to see the insertion of this band into the pubes, and to lay
bare the fibres (triangular ligament) which ascend therefrom to the linea

alba.

Potipart's ligament (fig. 136,
D
) is the lower border of the aponeurosis

of the external oblique, which intervenes between the front of the crista

ilii and the pubes. Externally it is round and cord-like, and is attached

to the anterior superior iliac spine. Internally it widens as it approaches
the pubes (fig. 135,

D
), and is inserted into the pubic spine and the pec-

tineal line of the hip-bone for about three-quarters of an inch, forming a

triangular-looking piece with its base directed outwards, which is named
Gimbernat's ligament.

Poupart's ligament is not straight between its outer and inner attach-

ments, but is curved downwards to the thigh ;
and it retains this position

as long as the fascia lata remains uncut. Its outer half is oblique, and is

firmly united with the. subjacent iliac fascia ; along the line of union of

the two, the other lateral muscles of the abdominal wall are attached.

Its inner half is placed over the vessels passing from the abdomen to the

thigh.

Triangular ligament. From the insertion of Gimbernat's ligament
into the pectineal line, some fibres are directed upwards and inwards to

the linea alba, where they blend with the other tendons. As the fibres

ascend, they diverge and form a thin band, to which the above name has

been given.
Dissection. The upper part of the external oblique is now to be taken

away, on both sides of the body, to see the parts underneath. The muscle

may be detached by carrying the scalpel through the digitations on the

ribs back to the free border, and then through the insertion into the crista

ilii. It may be thrown forwards as far as practicable, after the nerves

crossing the iliac crest are dissected out ; but in raising it care must be

taken not to detach the rectus muscle from the ribs above, nor to cut

through the tendon of the internal oblique at the upper part. By the

removal of the fatty tissue the underlying internal oblique muscle, with

some nerves on its surface below, will be prepared.
At the lower border of the internal oblique the cremaster muscle on the

cord is to be defined (fig. 137) : it is about as wide as the little finger, and
consists of fleshy loops which issue through the external abdominal ring.
Its inner attachment is tendinous, and is easily taken away.

Parts covered by external oblique (fig. 136). Beneath the external, is

the internal oblique muscle, with the ribs and the intercostal muscle?. At
the lower part of the abdomen the muscle conceals the spermatic cord, and
the branches of the lumbar plexus in the abdominal wall.

The INTERNAL OBLIQUE MUSCLE (fig. 136,
A
) is fleshy below and apo-

neurotic above, just the reverse of the preceding ; and its fibres (except the

lowest) ascend across those of the external oblique. The muscle arises
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Fig. 136.

along the outer half of Pou part's ligament ; along the anterior two-thirds
of the crest of the hip bone ; and from the tendon of the transversalis

muscle, c, (fascia lumborum) in the interval between that bone and the
last rib. The fibres diverge on the abdomen to their destination : The
upper are fleshy and ascend to be inserted into the cartilages of the lower

three ribs, where they join the inter-

nal intercostal muscles of the lowest

two spaces. The remaining fibres

pass obliquely to the aponeurosis.
The aponeurosis covers the fore

part of the abdomen from the pelvis
to the chest, and blends with its

fellow along the middle line. For
the most part it incases the rectus;
but midway between the umbilicus

and the pubes it is undivided, and
lies in front of that muscle. Supe-
riorly it is attached to the thorax
after the following manner: The
stratum superficial to the rectus is

fixed to the ninth rib, and blends

with the aponeurosis of the external

oblique ; and the stratum beneath.the

muscle joins. the cartilages of the

eighth and seventh ribs, and the en-

siform cartilage. Inferiorly its fibres

become more distinct and separate,
and are inserted into the front of the

pubes, and into the pectineal line for

half an inch behind the attachment
of Gimbernat's ligament.

Connections. The internal is cov-

ered by the external oblique muscle.

It is attached on all sides, except
between Poupart's ligament and the

pubes where it arches over the cord,
and has the-cremaster muscle con-

tiguous to it. The parts covered by the internal oblique cannot be seen

till the muscle is reflected.

Action. Both muscles will depress the ribs ; and will assist in forcing
back the viscera of the belly, which have been carried down by the descent

of the diaphragm.
One muscle may incline the body laterally ; and contracting with the

external oblique of the other side (the fibres of the two having the same

direction) it will rotate the trunk to the same side.

The CREMASTER MUSCLE (fig. 137,
D
)

is a fasciculus of fibres, which
lies along the lower border of the internal oblique muscle, and is named
from suspending the testicle. The muscle has attachments, at the inner

and outer sides, similar to those of the internal oblique. Externally it is

fleshy, and arises from Poupart's ligament below, and in part beneath the

internal oblique, with which some of the fibres are connected. Internally
it is small, and is inserted by tendon into the front of the pubes, joining
the tendon of the internal oblique.

INTERNAL OBLIQCR MCSCI.E OF THK ABDOMI-

A. Internal oblique.
B. Latissiinus dorsi, cut.

c. Part of the hinder tendon of the transver-

salis muscle.

D. Ponpart's ligament.
K External: f. Internal intercostals.
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137.

Between the two points of attachment the fibres descend on the front

and sides of the cord, forming loops, with the convexity downwards, which
reach to and over the testis. The bundles of fibres are united by areolar

tissue so as to give rise to a covering on the front of the cord, which in

hernia is named the fascia cremasterica. Occasionally the fibres may be

behind as well as on the sides and
front of the cord.

Action, It elevates the testicle

towards the abdomen under the in-

fluence of the will; but it may be

excited to contract involuntarily by
cold, fear, etc.

Dissection. On the left side of

the body the student is not to make

any further dissection of the abdo-

minal wall ; and the layers that have
been reflected in the groin should be

replaced, until the examination of

those parts in connection with hernia

is resumed.

On the right side the dissection is

to be carried deeper by the removal
of the internal oblique and the cre-

master. The last muscle may be

reflected from the cord by means of

a longitudinal incision.

To raise the internal oblique, it

will be necessary to cut it through
firstly near the ribs ; secondly near

the crest of the hip bone and Pou-

part's ligament; and lastly at the

hinder part, so as to connect the two
first incisions. Its depth will be in-

dicated by a fatty layer between it

and the transversal is. In raising
the muscle towards the edge of the

rectus, let the student separate with

great care the lower fibres from those

of the transversalis, with which they
are often conjoined ; and dissect out, between the two, the intercostal

nerves and arteries, and the two branches of the lumbar plexus (ilio-hypo-

gastric and ilio-inguinal) near the front of the crest of the hip bone : the

offsets of the intercostals entering the muscle must be cut.

Parts covered by the oblique (fig. 138). The internal oblique conceals

the transversalis muscle, and the vessels and nerves between the two.

Near Poupart's ligament it lies on the spermatic cord and the fascia trans-

versalis. The rectus muscle is concealed below by the aponeurosis.
The TRANSVERSALIS MUSCLE (fig. 138,

A
)
forms the third stratum in

the wall of the abdomen, and differs from the two oblique in having a

posterior as well as an anterior aponeurosis. Like the former muscle it is

attached on all sides, except where the spermatic cord lies. At the pelvis
it arises along the outer third of Poupart's ligament, and the anterior two-

thirds of the iliac crest. At the chest it takes origin from the lower six

VIEW OF THE LOWER PART OF THE INTERNAL

OBLIQUE WITH THE CREMASTER MUSCLE AND
THE TBSTICLB.

A. External oblique, reflected.

B. Internal oblique,

c. Eectus abdominis.

D. Cremaster, with its loops over the sperma-
tic cord and the testicle.
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O

Fig. 138.

ribs, viz., by tendon from the lowest two, and by fleshy processes from

the under surface of the cartilages of the four next above. And between
the chest and the pelvis it is connected with the lumbar vertebra? by means
of the posterior aponeurosis or the fascia lumborum. All the fibres are

directed to the aponeurosis in front.

Its anterior aponeurosis is widest below, as in the most external muscle.

Internally it is continued to the linea alba, passing beneath the rectus as

low as midway between the umbilicus and the pubes, but in front of the

muscle below that spot. Its attachment below to the pelvis is nearly the

same as the internal oblique ;
for it is fixed to the front of the pubes' and

to the pectineal line for about an

inch, but beneath the oblique muscle :

some of the fibres are spent on the

transversalis fascia, and are con-

nected with a thickened band of that

fascia beneath Poupart's ligament,
which is called the deep crural arch.

Action. The chief use of the

muscle will be applied to diminish-

ing the size of the abdominal cavity,
and compressing the viscera ; but it

will assist the internal oblique in re-

placing the viscera pushed down in

inspiration.

Conjoined tendon. The aponeu-
rosis of the internal oblique and
transversalis muscles are united

more or less near their attachment

to the pubes, and give rise to the

conjoined tendon. The aponeurosis
of the oblique muscle extends about

half an inch along the pectineal line ;

whilst that of the transversalis

reaches an inch along the bony
ridge, and forms the greater part of

the conjoined tendon.

The posterior aponeurosis of the

transversalis, or the fascia lumbo-

rum, c, is described in the dissection

of the Back, p. 357.

Connections. Superficial to the

transversalis are the two muscles be-

fore examined ; and beneath it is

the thin fascia transversalis. Its

fleshy attachments to the ribs digi-
tate with like processes of the diaphragm. The lower border is fleshy in

the outer, but tendinous in the inner half, and is arched above the internal

abdominal ring.
Dissection. To remove the aponeurotic layer from the rectus muscle

of the right side, make a longitudinal incision through the tendinous

sheath, and turn it to each side. As the fascia is reflected, its union with

three or more tendinous bands across the rectus will have to be cut

through ; and near the pubes a small muscle, the pyramidalis, will be ex

DISSECTION OF THE THIRD LATERAL MUSCLE
i.v THE WALL OF THE BELLY, with the ves-

sels and nerves on it.

A Transversalis muscle, with B, its anterior,

and c, its posterior tendon (fascia lum-

borum).
D. Poupart's ligament.
1. Last dorsal nerve with its accompanying

artery.

'2. Ilio-hypogastric nerve with its artery,

ft Intercostal neves and arteries.
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Fig. 139.

posed. The dissector should leave the nerves entering the outer border of

the rectus.

On the left side of the body the rectus should not be laid bare below
the umbilicus, for the sake of the hernia to be seen on this side.

The RECTUS MUSCLE (fig. 139,
A
) extends along the front of the abdo-

men from the pelvis to the chest. It is narrowest interiorly, and is at-

tached to the pubes by two tendinous processes ; one, internal and the

smaller, arises from the front of the symphysis, where it joins the muscle
of the opposite side ; and the external process is attached to the pubic
crest. Becoming wider towards the thorax, the rectus is inserted by
three large fleshy processes into the ensiform cartilage, and the cartilages
of the last three true ribs.

The muscle is contained in an aponeurotic sheath, except above and
below ; and its fibres are interrupt-
ed at intervals by irregular tendi-

nous lines the inscriptiones ten-

dineae.

Action. It will draw down the

thorax and the ribs, or raise the

pelvis, according as its fixed point

may be above or below. Besides

imparting movement to the trunk,
it will diminish the cavity of the

thorax, and compress the viscera.

Sheath of the rectus, D. This

sheath is derived from the splitting
of the aponeurosis of the internal

oblique at the outer edge of the

muscle. One piece passes before

and the other under the rectus ;

and the two unite at the inner

border so as to inclose it in a

sheath. Inseparably blended with

the stratum in front of the rectus is

the aponeurosis of the external

oblique ;
and joined in a similar

manner with that behind, is the

aponeurosis of the transversalis.

The sheath is deficient behind,
both at the upper, and lower part
of the muscle. Above, the muscle

rests on the ribs, without the in-

tervention of the sheath which is

fixed to the margin of the thorax.

Below, midway between the um-
bilicus and the pubes, the internal

oblique ceases to split, and passes

altogether in front of the rectus, with the other aponeuroses ; at the spot
where the sheath is wanting inferiorly the muscle is in contact with the

fascia transversalis, and a white semilunar line (the fold of Douglas) may
be sometimes seen, when the outer edge is raised, marking the cessation.

The linece transversce (fig. 137), on the surface of the abdomen, are

caused by tendinous intersections of the rectus. They are usually three

RECTUS MUSCLE OF THE ABDOMEN, dissected on

the right side, and in its sheath on the left.

Close to the pelvis is the pyramidalis exposed.

A. Eectus.

B. Internal oblique.

c. Poupart's ligament.

D. Sheath of the rectus.
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in number, and have the following position : one is opposite the umbilicus,
another at the ensiform cartilage, and the third midway between the two.

If there is a fourth, it will be placed below the umbilicus. These mark-

ings seldom extend the whole length or breadth of the muscular fibres,

more particularly above and below.

Linea semilunaris (fig. 139). This line corresponds with the outer

edge of the rectus, and reaches from the eighth rib to the pubic spine of the

hip-bone : it marks the line of division of the aponeurosis of the internal

oblique muscle.

The PYRAMIDALIS MUSCLE (fig. 139) is triangular in form, and is placed
in front of the rectus near the pelvis. The muscle arises by its base from
the front of the pubes, and is inserted into the linea alba about midway
between the umbilicus and the pelvis. This small vessel is often absent.

Action. The muscle renders tight the linea alba ; and when large it

may assist the rectus slightly in compressing the viscera.

NERVES OF THE ABDOMINAL WALL (fig. 138). Between the internal

oblique and transversalis muscles are situate the intercostal nerves ; and
near the pelves are two branches of the lumbar plexus. Some arteries

accompany the nerves, but they will be referred to with the vessels of the

abdominal wall.

The lower six intercostal nerves (fig. 1 38 1 1 1) enter the wall of the

abdomen from the intercostal spaces. Placed between the two deepest
lateral muscles, the nerves are directed forwards to the edge of the rectus,

and through this muscle to the surface of the abdomen near the middle

line. About midway between the spine and the linea alba, the nerves

furnish cutaneous branches to the side of the abdomen (lateral cutaneous,

p. 406) ; and whilst between the abdominal muscles they supply muscular

branches, and offsets of communication with one another. A greater part
of the lower than of the upper nerves is visible, owing to the shortness of

the last intercostal spaces.
The last dorsal nerve (') is placed below the twelfth rib, and therefore

not in an intercostal space, but it has connections and a distribution like

the preceding. As it extends forwards to the rectus it communicates
sometimes with the ilio-hypogastric nerve. Its lateral cutaneous branch

perforates the two oblique muscles (p. 406).
Two branches of the lumbar plexus, viz., ilfo-hypogastric and ilio-ingui-

nal, are contained for a certain distance between the muscles of the wall of

the abdomen, as they course forwards to the surface of the body.
The ilio-hypogastric nerve (

2

) perforates the back of the transversalis

muscle near the iliac crest, and gives off the iliac branch. The nerve is

then directed forwards above the hip bone, and is connected with its com-

panion (ilio-inguinal). Perforating the fleshy part of the internal oblique
near the front of the iliac crest, and the aponeurosis of the external oblique
near the linea alba, the nerve becomes cutaneous (p. 406).

Its iliac branch pierces both oblique muscles close to the crista ilii, to

reach the gluteal region.
The ilio-inguinal nerve perforates the transversalis muscle near the

front of the iliac crest. It pierces afterwards the internal oblique, and
reaches the surface of the thigh through the external abdominal ring (p.

407) ; it furnishes offsets to the internal oblique, the cremaster, and the

pyramidal is.

Dissection. For the purpose of seeing the transversalis fascia, it will

be necessary to raise, on the right side, the lower part of the transversalis
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muscle by two incisions ; one of these is to be carried through the fibres

attached to Poupart's ligament; the other, across the muscle from the

front of the hip bone to the margin of the rectus. With a little care the

muscle may be separated easily from the thin fascia beneath.

The fascia transversalis (fig. 140,
Q
)

is a thin fibrous layer between
the transversalis muscle and the peritoneum. In the groin or inguinal

region, where it is unsupported by muscles, the fascia is considerably

stronger than elsewhere, and is joined by fibres of the aponeurosis of the

transversalis muscle
; but farther from the pelvis it gradually decreases in

strength, until at the thorax it becomes very thin.

In the part of the fascia now laid bare, is the internal abdominal ring,
which gives passage to the spermatic cord, or the round ligament, accord-

ing to the sex ; this opening resembles the finger of a glove in being visible

internally, but indistinguishable externally in consequence of a prolonga-
tion from the margin. On the inner side of the ring the fascia is thinner

than on the outer, and is there fixed into the pubes and the pectineal line

of the hip bone, behind the conjoine-1 tendon with which it is united.

At Poupart's ligament the fascia is joined to the posterior margin of

that band along the outer half; but along the inner half it is directed

down to the thigh, in front of the bloodvessels, to form the anterior part of

a loose sheath (crural) around them.

Internal abdominal ring (fig. 140). This opening is situate midway
between the symphysis pubis and the anterior superior iliac spine, and
half an inch above Poupart's ligament. From its margin a thin tubular

prolongation of the fascia is continued around the cord, as before said.

Dissection. The tubiform prolongation on the cord may be traced by
cutting the fascia transversalis horizontally above the opening of the ring,
and then longitudinally over the cord. With the handle of the scalpel
the thin membrane may be reflected to each side, so as to lay bare the

subperitoneal fat.

The subperitonealfat forms a layer between the fascia transversalis and
the peritoneum. Its thickness varies much in different bodies, but is

greater at the lower part of the abdomen than higher up. This structure

will be more specially examined in the dissection of the wall of the abdomen
from the inside.

Dissection. After the subperitoneal fat has been seen, let it be reflected

to look for the remains of a piece of peritoneum along the cord, in the

form of a fibrous thread.

The peritoneum, or the serous sac of the abdominal cavity, projects for-

wards slightly opposite the abdominal ring. Connected with it at that

spot is a fibrous thread (the remains of a prolongation to the testis in the

foetus) which extends a certain distance along the front of the cord. It is

generally impervious, and can be followed only a very short way, but it

may be sometimes traced as a fine band to the tunica vaginalis of the

testis.

In some bodies the process may be partly open, being sacculated at in-

tervals; or it may form occasionally a single large bag in front of the

cord. Lastly, as a rare state, the tube of peritoneum accompanying the

testis in its passage in the foetus may be unclosed, so that a coil of intestine

could descend in it from the abdomen.

In the female the foetal tube of peritoneum remains sometimes pervious
for a short distance in front of the round ligament; that unobliterated

passage is named the canal of Nuck.
27
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The SPERMATIC CORD (fig. 140,
F
) extends from the internal abdominal

ring to the testis, and consists mainly of the vessels and the efferent duct

of the gland, united together by coverings from the structures by or through
which they pass.

In the wall of the abdomen the cord lies obliquely, because its aperture
of entrance amongst, is not opposite its aperture of exit from the muscles ;

but escaped from the abdomen, it descends almost vertically to its destina-

tion. As it lies in this oblique passage named the inguinal canal, it is

placed (externally) beneath the internal oblique, and rests against the

fascia transversalis ; but beyond the lower border of the oblique muscle, it

lies on the upper surface of Poupart's ligament, with the aponeurosis of.

the external oblique between it and the surface of the body, and the con-

joined tendon behind it.

Its several coverings are derived from strata in the wall of the abdomen.

Thus, from within out come, the subperitoneal fat, the tube of the fascia

transversalis, the cremaster muscle continuous with the internal oblique,
the intercolumnar fascia from the external oblique muscle, and lastly the

superficial fascia and the skin.

The round ligament, or the suspensory cord of the uterus, occupies the

inguinal canal in the female, and ends in the integuments of the groin.
Its coverings are similar to those of the spermatic cord, except it wants

the cremaster.

Dissection. The constituents of the cord will be displayed by cutting

through longitudinally, and turning aside the different surrounding layers,
and removing the areolar tissue. The dissector should trace branches of

the genito-crnral nerve and epigastric artery into the cremasteric covering.
Vessels and nerves of the cord. In the cord are collected together the

spermatic artery and vein which convey the blood to, and take it away
from the testis; the nerves and lymphatics of the testicle; and the vas

deferens or the efferent duct.

In the female a branch from the ovarian artery enters the round

ligament.
The vas deferens reaches from the testicle to the urethra, and is placed

behind the other vessels of the cord ; it will be recognized by its resem-

blance in feel to a piece of whipcord, when it is taken between the finger
and the thumb. As it enters the abdomen through the opening in the

fascia transversalis (internal ring), it lies on the inner side of the vessels

of the testicle; and as it begins its descent to the pelvis, it winds behind

the epigastric artery.
Cremasteric artery and nerve. The cremasteric covering of the cord has

a separate artery and nerve. The artery is derived from the epigastric,
and is distributed to the coverings of the cord. The genital branch of the

genito-crural nerve enters the cord by the internal abdominal ring, and
ends in the cremaster muscle.

Cutaneous vessels and nerves are supplied to the teguments of the cord

from the superficial pudic artery and the ilio-inguinal nerve.

Dissection. By cutting through the spermatic cord near the pubes, and

raising it towards the inner abdominal ring, a fibrous band below Pou-

part's ligament, the deep crural arch, will appear : it passes inwards to the

pubes, and is to be defined with some care.

The remaining vessels of the abdominal wall, viz., the epigastric and
circumflex iliac, and the ending of the internal mammary artery are to be

next dissected. The epigastric and mammary arteries will be observed on
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raising the outer edge of the rectus, one above and the other below, rami-

fying in the muscle.

The epigastric, with its earliest branches, may be traced by removing
the fascia transversalis from it near Poupart's ligament. The circumflex

iliac artery lies behind the outer half of Poupart's ligament, and should

be pursued along the iliac crest to its ending.

Deep crural arch. Below the level of Poupart's ligament is a thin band
of transverse fibres over the femoral vessels, which has received the name

deep crural arch from its position and resemblance to the superficial crural

arch (Poupart's ligaiient). This fasciculus of fibres, beginning about the

centre of the ligament, is prolonged inwards to the pubes, where it is

widened, and is inserted into the pectineal line at the deep aspect of the

conjoined tendon of the broad muscles of the abdomen. 1
It is closely

connected with the front of the crural sheath.

VESSELS IN THE WALL OF THE ABDOMEN. On the side of the abdomen
are the intercostal and lumbar arteries with the intercostal nerves. In the

sheath of the rectus lie the epigastric and internal mammary vessels ; and
around the crest of the hip-bone bends the circumflex iliac branch.

The intercostal arteries (fig. 138) issue between the false ribs (p. 337),
and enter the abdominal wall between the transversalis and internal ob-

lique muscles: they extend forwards with the nerves, supplying the con-

tiguous muscles, and some end in the teguments. In front they anasto-

mose with the internal mammary and epigastric : behind they communicate
with the lumbar arteries.

The lowest artery accompanies the last intercostal nerve below the last

rib, and is distributed with the nerve.

The internal mammary artery. The abdominal branch of this vessel

(p. 239) enters the wall of the abdomen beneath the cartilage of the seventh

rib. Descending in the sheath of the rectus, the vessel soon enters the

substance of the muscle, and anastomoses in it with -the epigastric artery.
The epigastric artery (fig. 140, a) arises from the external iliac about

a quarter of an inch above Poupart's ligament ; it ascends in the sheath

of the rectus and divides above the umbilicus into branches which enter

that muscle, and anastomose with the internal mammary.
As the artery courses to the rectus it passes beneath the cord, and on

the inner side of the internal abdominal ring ; and it is directed obliquely
inwards across the lower part of the abdomen, so as to form the outer

boundary of a triangular space along the edge of the rectus. It lies at

first beneath the fascia transversalis ; but soon perforates the fascia, and
enters the sheath of the rectus over the semilunar border at the posterior

aspect.
The branches of the artery are numerous, but inconsiderable in size :

a. The pubic branch is a small transverse artery, which runs behind

Poupart's ligament to the posterior aspect of the pubes, and anastomoses
with a similar branch from the opposite side. Behind the pubes it com-
municates with a small offset from the obturator artery (fig. 141,/) : the

size of this anastomosis varies much, but its situation is internal to the

crural ring.

1 Sometimes this structure is a firm distinct band, which is joined by some of

the lower fibres of the aponeurosis of the external oblique. At other times, and
this is the most common arrangement, it is only a thickening of the fascia trans-

versalis with the fibres added from the tendon of the transversalis muscle.
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b. A cremasteric branch is furnished to the muscular covering of the

cord.

c. Muscular branches are given from the outer side of the artery to the

abdominal wall, which anastomose with the intercostal arteries (p. 419),
and others enter the rectus. Cutaneous offsets pierce the muscle, and

ramify in the integuments with the anterior cutaneous nerves.

Two epigastric veins lie with the artery; they join finally into one,
which opens into the external iliac vein.

The circumflex iliac artery arises from the outer side of the external

iliac, opposite the epigastric, and courses around the iliac crest, as the

name expresses. Having perforated the crural sheath, it passes beneath
the transversalis muscle to the middle of the crest of the hip-bone. Here
it pierces the transversalis, and is continued backwards between this and
the internal oblique, to anastomose with the ilio-lumbar branch of the in-

ternal iliac artery. Its otfsets are muscular and anastomotic.

Branches. Near the front of the iliac crest a small branch ascends be-

tween the internal oblique and transversalis muscles, supplying them, and
anastomoses with the epigastric and intercostal arteries.

As the vessel extends backwards it gives lateral offsets, which supply
the neighboring muscles, and communicate on the one side with the ilio-

lumbar, and on the other with the gluteal artery.
The circumflex iliac vein is formed by the junction of two collateral

branches, and crosses the external iliac artery nearly an inch above Pou-

part's ligament, to open into the external iliac vein.

SECTION II.

HERNIA OF THE ABDOMEN.

THE lower part of the abdominal wall, which has been reserved on the

left side of the body, should now dissected for inguinal hernia.

Dissection. The teguments and the aponeurosis of the external oblique

having been thrown down in the previous examination of the wall of the

abdomen, the necessary dissection of the inguinal region will be completed

by raising the internal oblique muscle, as in
fig. 140.

To raise the oblique muscle, let one incision be made across the fleshy

fibres from the iliac crest towards the linea alba ; and after the depth of

the muscle has been ascertained by the layer of areolar and fatty tissue

beneath it, let the lowest fibres be carefully cut through at their attach-

ment to Poupart's ligament. By raising the muscle cautiously, the stu-

dent will be able to separate it from the subjacent transversalis, so that it

may be turned upwards on the abdomen. The separation of the two mus-

cles just mentioned is sometimes difficult, in consequence of their fibres

being blended together, but a branch of the circumflex iliac artery will

mark their intermuscular interval.

The cremaster muscle is next to be divided along the cord, and to be

reflected to the sides. Let the dissector then clean the surface of the

transversalis muscle, without displacing its lower arched border; and trace

with care the conjoined tendon of it and the internal oblique to show the
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exact extent outwards. The fascia transversalis and the spermatic cord

should be likewise nicely cleaned.

Crossing the interval apparent below the border of the transversalis

muscle, are the epigastric vessels, which lie close to the inner side of the

internal abdominal opening, but beneath the fascia transversalis. A small

piece of the fascia may be cut out to show the vessels.

INGUINAL HERNIA. A protrusion of intestine thorough the lower part
of the abdominal wall near Poupart's ligament (the part answering to the

inguinal region), is named an inguinal hernia. The escape of the intes-

tine in this region is predisposed to by the deficiencies in the muscular

strata, by the passage of the spermatic cord through the abdominal

parietes, and by the existence of fossae on the inner surface of the wall.

The gut in leaving the abdomen either passes through the internal ab-

dominal ring with the cord, or is projected througli the part of the abdom-
inal wall between the epigastric artery and the edge of the, rectus muscle.

These two kinds of hernia are distinguished by the names external and

internal, from their position to the epigastric artery; or they are called

oblique and direct, from the direction they take through the abdominal
wall. Thus, the hernia protruding through the internal abdominal ring
with the cord is called external from being outside the artery, and oblique
from its slanting course ; whilst the hernia between the edge of the rectus

and the epigastric artery is named internal from being inside the artery,
and direct from its straight course.

EXTERNAL or OBLIQUE INGUINAL HERNIA leaves the cavity of the

abdomen with the spermatic cord, and traversing the inguinal canal, makes
its exit from that passage by the external abdominal ring.

Anatomy of the external hernia. To acquire a knowledge of the anatomy
of this hernia it will be necessary that the space in which it lies (inguinal

canal), the apertures by which it enters and leaves the wall of the abdo-

men (abdominal rings), and the coverings it receives in its progress to the

surface of the body, should be studied.

The inguinal canal (fig. 140) is the interval between the flat muscles

of the abdominal wall, which contains the spermatic cord in the male,
and the round ligament in the female. Its direction is oblique down-
wards and inwards, being nearly parallel to, but above Poupart's ligament;
and its length is about one inch and a half. Superiorly it ceases at the in-

ternal abdominal ring ; and inferiorly it ends in the external abdominal

ring.
Towards the surface of the body the canal is bounded by the teguments,

and the two oblique muscles in this way : The skin with the subjacent

fatty layer, and the aponeurosis of the external oblique, A, reach the

whole length of the passage ; but the internal oblique, B, extends only
along its outer third (half an inch).

Towards the cavity of the abdomen the wall of the canal is constructed

by the conjoined tendon of the internal oblique and transversalis, and by
the deep membranous strata in the wall of the abdomen in this wise :

The conjoined tendon, H, placed in front of the other structures, reaches

along the inner two-thirds of the space (about an inch) ; and beneath or

behind it come the fascia transversalis, G, the subperitoneal fat, and the

peritoneum, in the order mentioned, which are continued all along the

passage.

Along the lower part, or the floor, the canal is limited by the union of

the fascia transversalis with Poupart's ligament, and by the fibres of the
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ligament inserted into the pectineal line ; whilst along the upper part its

extent is determined only by the apposition of the muscles.

In the female, the canal has the same length and boundaries, though it

is usually somewhat smaller. In that sex it lodges the round ligament.
The internal abdominal ring (fig. 140) is an aperture in the fascia

transversalis, which is situate midway between the symphysis pubis and
the iliac crest, and half an inch above Poupart's ligament. It is oval in

form, the extremities of the oval being directed upwards and downwards,
and measures about half an inch ; the fascia at its outer and lower parts is

stronger than at the opposite sides.

Fig. 140.
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Dissr.criox pott INOUISAI- HERNIA. (Illustrations of Dissections.)

Arteries :

a. Epigastric vessels.

6. Offset of the circumflex iliac muscles.

Muscles :

A. External oblique tendon, thrown down.

B. Internal oblique, the lower part raised.

c. Cremaster muscle in its natural position.

D. Transversalis muscle with a free border.

p. Spermatic cord.

G. Fascia transversalis.

H. Conjoined tendon.

Arching above and on the inner side of the aperture, is the lower Border

of the transversalis muscle, D, which is fleshy in the outer, but tendinous

in the inner half. Below, it is bounded by Poupart's ligament. On the

inner side lie the epigastric vessels (a).
This opening in the fascia transversalis is the inlet to the inguinal canal,

and through it the cord, or the round ligament, passes into the wall of the

abdomen. The external hernia enters the canal the same spot. All the
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protruding parts receive as a covering the prolongation from the margin
of the opening.
The external abdominal ring (fig. 185,

c
) is the outlet of the inguinal

canal, and through it the spermatic cord reaches the surface of the body.
This aperture is placed in the aponeurosis of the external oblique muscle,
near the crest of the pubes ; and from the margin a prolongation is sent

on the parts passing through it (p. 410)."
Course and coverings of the hernia'. "A piece oPintestine leaving the

abdomen with the cord, and passing through the inguinal canal to the

surface of the body, will 'obtain a covering from every stratum in the

lateral part of the wall of the abdomen, except from the transversalis

muscle.

It receives its investments in this order : As the intestine is thrust out-

wards, it carries before it first the peritoneum and the subperitoneal fat,

and enters the tube of the fascia transversalis, F (infundibuliform fascia),
around the cord. Still increasing in size it is forced downwards to the

lower border of the internal oblique muscle ; where it will have the cre-

masteric fascia, o, applied to it. The intestine is next directed along the

front of the cord to the external abdominal ring, and in passing through
that opening receives the investment of the intercolumnar or spermatic
fascia. Lastly, as the hernia descends towards the scrotum, it has the

additional coverings of the superficial fascia and the skin.

In a hernia which has passed the external abdominal ring, the cover-

ings from without inwards are the following: the skin and the superficial

, fa.*cia, the spermatic and cremasteric fascia?, the fascia transversalis, the

subperitoneal fat, and the peritoneum or hernial sac. Two of the cover-

ings, viz., the peritoneal and subperitoneal, originate as the gut protrudes,
but the rest are ready formed around the cord, and the intestine slips in-

side them. The different layers become much thickened in a hernia that

has existed for some time.

Diagnosis. If the hernia is small and is confined to the wall of the

belly, it gives rise to an elongated swelling along the inguinal canal. If

it has proceeded farther, and entered the scrotum, it forms a flask-shaped"
tumor with the large end below, and the narrow neck occupying the in-.-

guinal passage.
Whilst efforts are being made to force back a piece of protruded intes-

tine during life, the direction of the canal, and the situation of the internal

abdominal ring should be borne in mind.

Seat of stricture. The protruded intestine may be constricted at the

internal abdominal ring; in the inguinal canal by the fleshy internal ob-

lique muscle ; and at the external abdominal ring.
The stricture is placed usually at the inner abdominal ring, and may be

produced in two ways : either by a constricting fibrous band outside the

narrowed neck of the tumor, or, by a thickening and contraction of the

peritoneum itself at the inner surface of the neck.

Division of stricture. To set free the intestine, an incision is made
down to the internal abdominal ring ; and, all fibrous bands outside the

peritoneum being divided, the intestine is to be returned into the abdo-
men by gentle pressure.

Supposing the intestine cannot be replaced in the abdomen after the

previous steps have been taken, the surgeon proceeds to lay open the peri-

toneum, and to divide the internal stricture, from within out, on a director
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placed beneath it. With a view of avoiding the surrounding vessels, the

cut is directed upwards on the front and mid-part of the hernia.

Other designations. This kind of hernia has other names applied to it

sometimes by surgeons, according as it has passed certain points in the

wall of the abdomen. If the intestine remains in the inguinal canal,

the term bubonocele is applied to the swelling ; but if it has extended into

the scrotum, the appellation scrotal rupture, or oscheocele, is given to the

tumor.

Varieties of the external hernia. There are two varieties of the oblique

inguinal hernia (congenital and infantile), which are distinguished by the

condition of the peritoneal covering.

Congenital hernia. This kind is found for the most part in the infant

and the child, though it may occur in the adult male. In it the tube of

peritoneum, which accompanies the testicle from the abdomen in the foetus,

remaining unclosed, the intestine descends into a sac already formed for

its reception.
As it takes the course of the inguinal canal, it will possess the cover-

ings before enumerated for the external hernia ; and it passes at the first

to the bottom of the scrotum, instead of being arrested at the top of the

testis.

With care it may be distinguished, whilst it is of moderate size, by its

position in front of the testicle.

For the seat, cause, and division of the stricture, refer to what is before

stated for external hernia.

Infantile hernia is much rarer than congenital, and cannot be distin-

guished from the common external hernia during life. It was first recog-
nized in the young child, and received its name from that circumstance ;

but, like the congenital, it may be met with in the adult. Its chief dif-

ferential character is derived from the state of the peritoneum.
The peritoneum has the following condition : the tube of that mem-

brane passing with the testicle in the foetus, is closed only at the internal

abdominal ring, instead of being obliterated from that point down to the

testicle, so that a large serous sac will be situate in front of the spermatic
cord, and may occupy the inguinal canal. With this state of the perito-

neum, should an external hernia with its coverings descend along the cord

in the usual way, it will pass behind the unobliterated sac, like a viscus

into serous membrane. In this way there will be two sacs ; an anterior

(the tunica vaginalis), containing serum, and a posterior inclosing the

intestine.

The infantile hernia is first recognized during an operation by the knife

opening the tunica vaginalis. The operator then proceeds to lay bare the

neck of the hinder or hernial sac, and to treat the stricture of it as before

described (p. 423).
The INTERNAL or DIRECT INGUINAL HERNIA escapes on the inner side

of the epigastric artery, and has a straight course through the abdominal

parietes. Its situation and coverings, and the seat of stricture, will be

better understood after the examination of the part of the abdominal wall

through which it passes.

Anatomy of the internal hernia. At the lower part of the abdominal

wall is a triangular space (fig. 140) which is bounded by the epigastric

artery on one side, the outer edge of the rectus muscle on the other, and
the inner half of Poupart's ligament below : it measures about two inches

from above down, and one inch and a half across at the base.
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The constituents of the abominal wall in this spot are, the teguments;
the strata of the muscles ; and the layers lining the interior of the abdo-

men, viz., fascia transversalis, subperitoneal fat, and peritoneum. The
muscles have the undermentioned arrangement: The aponeurosis of the

external oblique is pierced by an aperture (external abdominal ring) towards

the lower and inner angle of the space through which the inguinal hernia

is transmitted. The internal oblique and transversalis, which come next,
are united together in the conjoined tendon ; as this descends to its in-

sertion into the pectineal line, it covers the inner two-thirds (about an inch)
of the space, and leaves uncovered about half an inch between its outer

edge and the epigastric vessels, where the fascia transversalis appears.

Any intestine protruding in this spot must make a new path for itself,

and elongate the different structures, because there is not any opening by
which it can descend, as in the external hernia. Further, the coverings
of the hernia, and its extent and direction in the abdominal wall, must

vary according as the gut projects through the portion of the space covered

by the conjoined tendon, or through the part external to that tendon.

Course and coverings of the hernia. The common kind of the internal

hernia (inferior) passes through the part of the triangular space which is

covered by the conjoined tendon.

The intestine in protruding carries before it the peritoneum, the sub-

peritoneal fatty membrane, and the fascia transversalis ; next it elongates
the conjoined tendon, or as in a sudden rupture, separates the fibres, and

escapes between them. Then the intestine advances into the lower part
of the inguinal canal, opposite the external abdominal ring ; and passes

through that opening on the inner side of the cord, receiving at the same
time the covering of the fascias perrnatica. Lastly, it is invested by the

superficial fascia and the skin.

In number the coverings of the internal hernia are the same as those of

the external ; and in kind they are the same, with this exception, that the

conjoined tendon is substituted for the cremasteric fascia.

The position of the openings in the abdominal wall should be kept in

mind during attempts to reduce this kind of hernia ; and the straightness
of the course of the internal, in comparision with the external hernia,
should be remembered.

Diagnosis. This rupture will be distinguished from external hernia by
its straight course through the abdominal wall, and by the neck being
placed close to the pubes.

After this hernia has acquired a large size, an examination during life

cannot determine whether it began originally in the triangular space, or

at the internal abdominal ring ; for as an external hernia increases, its

weight drags inwards the internal ring into a line with the external, and
in this way the swelling acquires the appearance of a direct rupture.

Seat of stricture. The stricture in this form of hernia occurs most

frequently external to the neck of the tumor, though it may be inside

from thickening of the peritoneum ; and it may occasionally be found at

the external abdominal ring.
Division of the stricture. The neck of the tumor is to be laid bare,

and all fibrous bands around it are to be divided without injury to the

peritoneum ; but if, after this has been done, the intestine cannot be put
backwards into the abdomen, the sac is to be opened, and the internal

constricting band is to be divided directly upwards on a director.

In the operation on a large rupture appearing to be direct, the operator
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should cut on the front and mid-part of the tumor, so as to avoid the epi-

gastric vessels, whose lateral position cannot be known.

Variety of internal hernia. Another kind of internal hernia (superior)
occurs through that part of the area of the triangular space which is ex-

ternal to the conjoined tendon. Its existence is determined by the unusual

position of the obliterated hypogastric artery inside the abdominal wall

(p. 427).
The intestine protrudes through the wall of the abdomen close to the

epigastric artery, and descends along nearly the whole of the inguinal
canal to reach the external abdominal ring ; so that the term " direct"

would not apply strictly to this form of internal hernia.

Coverings. As the gut traverses nearly the whole of the inguinal
canal, it has exactly the same coverings as the external hernia, viz., the

skin and the superficial fascia, the spermatic and cremasteric fasciae, the

fascia transversalis, and the subperitoneal fat and the peritoneum.

Diagnosis. This form of internal hernia would be considered external

during life from its course and its form ; and yet it must be remembered
that the epigastric vessels are placed on the outer part of its neck, whilst

in the hernia which it stimulates, they lie on the inner side, Its nature

can be ascertained with certainty only after death.

Seat of stricture. The constriction of the intestine will take place
from similar causes, and at the same spots as in the external hernia.

Division of the stricture. From an inability to decide always in the

living body whether a small hernia is internal or external, the rule ob-

served in dividing the stricture of the neck of the sac is, to cut down upon
the mid-part of the tumor ; and if it is necessary to open the peritoneum,
to cut directly upwards, as in the other kinds of inguinal hernia.

UMBILICAL HERNIA, or exomphalos, is a protrusion of the intestine

through or by the side of the umbilicus. It is very variable in size, and
its course is straight through the abdominal wall.

Coverings. The coverings of the intestine are few in number : They
are the skin and the superficial fascia ; a prolongation from the tendinous

margin of the umbilical opening ; together with coverings of the fascia

transversalis, the subperitoneal fat, and the peritoneum. Over the end of

the tumor the superficial fascia blends with the other contiguous struc-

tures, and its fat disappears.
If the hernia is suddenly produced, it may want the investment other-

wise derived from the edge of the umbilicus.

Seat of stricture. The stricture on the intestine is generally at the

margin of the tendinous opening in the abdominal wall ; and it may be

either outside, or in the neck of the sac, as in the other kinds of hernia.

It should be remembered that the narrowed neck is at the upper part and
not in the centre of the swelling.

Division of the stricture. The constriction may be removed by cutting

externally the parts around the neck. Or if the sac is to be opened, the

knife may be carried upwards in cutting through the stricture ; but there

is not any vessel liable to injury in the operation.
OTHER FORMS OF HERNIA. At each of the other apertures in the

parietes of the abdomen, a piece of intestine may be protruded, so as to

form a hernial tumor. For instance there may be femoral hernia below

Poupart's ligament, with the femoral vessels ; obturator hernia through
the thyroid foramen, with the artery of the same name ; and ischiatic

hernia through the ischiatic notch.
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The femoral hernia, as the most important, will be noticed presently ;

but the student must refer to some special treatise for information re-

specting the other abdominal hernias.

Dissection. The abdomen may be now opened to see the cords and
the depressions on the posterior surface of the abdominal wall. A trans-

verse cut may be made through the umbilicus across the front of the ab-

domen ; and on holding up the lower half of the wall, fibrous cords will

be seen ascending to the umbilicus from the pelvis.

Cords of the abdominal wall. In the middle line is the prominence of

the remains of the urachus, which reaches from the summit of the bladder

to the umbilicus. On each side is another cord of the obliterated hypo-

gastric artery ; this is directed from the side of the pelvis to the umbili-

cus, and lies usually behind or close to the epigastric artery, near Poupart's

ligament.
Fossa. "With this disposition of the cords, two fossa? are seen near

Poupart's ligament, one on each side of the obliterated hypogastric artery ;

they correspond with the situation of the internal and external abdominal

rings, and with the places where the external and internal (common kind)
herniae occur.

But occasionally the cord of the obliterated hypogastric is moved in-

wards from the epigastric artery, to the line of junction of the outer with

the inner two-thirds of the triangular space through which the direct

hernia comes. In this position of the cord there will be three fossae on

the lower part of the abdominal wall ; viz., an inner between it and the

urachus, a middle one between it and the epigastric vessels, and an exter-

nal outside the epigastric artery. And there may be one, two, or three

inguinal hernia?, on each side of the body, according to the depth of the

fossae, and the predisposition to protrusion of the intestine.

FKMORAL HERNIA. In this hernia the intestine leaves the abdomen
below Poupart's ligament, and descends in a loose membranous sheath

around the femoral vessels. Only so much of the structures will be de-

scribed here as can be now seen, the rest are noticed fully in the dissection

of the thigh.
Dissection. The dissection for the femoral hernia is to be made on the

left side of the body.
The lower portion of the abdominal wall is to be divided from the um-

bilicus to the pubes. The peritoneum is to be detached from the inner

surface of the wall near Poupart's ligament, by means of a transverse cut

just above that band ; and is to be raised from the iliac fossa. The layer
of the subperitoneal fat is to be separated in the same way, but before this

can be done, it will be necessary to cut through the spermatic cord at the

abdominal ring; as this layer is raised, some lymphatic glands will be

laid bare by the side of the iliac vessels. Any loose tissue remaining is

to be taken away to show the upper opening of the membranous crural

sheath containing the femoral vessels, and the interval (crural ring) on
their inner side (fig. 141). In this dissection the genito-crural nerve is

seen on the iliac artery.
Afterwards the fascia transversalis and the iliac fascia are to be traced

to Poupart's ligament, to see the part that each takes in the production of

the crural sheath.

Anatomy offemoral hernia. The membranes concerned in the femoral

hernia are, the peritoneum ; the subperitoneal fat ; the transversalis and
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iliac fasciae lining the interior of the abdominal cavity, with the sheath on
the femoral vessels to which they give origin at Poupart's ligament.
The peritoneum lines the inner surface of the abdominal wall, without

having any aperture for the escape of the intestine ; and its thinness and
weakness are apparent now it is detached.

The subperitonealfat extends as a continuous layer beneath the perito-

neum, but is thickest and most fibrous at the lower part of the abdomen,
where the iliac vessels pass under Poupart's ligament. At that spot it

extends over the upper opening of the membranous sheaths around the

vessels; and internal to the vein, it covers the space of the crural ring, as

well as a lymphatic gland which occupies that space.
Where this layer stretches over the crural ring it is named by M. Clo-

quet septum crarale ; and it is described by him as being concave towards

the abdomen, and convex towards the thigh. .An inguinal gland is gen-

erally attached to its under surface.

The fascia transversalis has been before noticed (p. 417). At Pou-

part's ligament it joins the iliac fascia, outside the situation of the large
iliac artery (fig. 141); but internal to that spot it is continued downwards
to the thigh in front of the femoral vessels, and forms the anterior part of

the crural sheath.

The iliac fascia covers the iliacus muscle, and lies beneath the iliac

vessels. At Poupart's ligament its disposition is similar to that of the

transversalis fascia; for, external to the iliac vessels, it joins the fascia

transversalis along the line of the ligament ; but opposite the vessels it is

prolonged into the posterior part of the crural sheath.

Fig. 141.

Muscles :

A. Iliacus covered by the iliac fascia.

B Rectus.

C. Transversalis, covered by the trans ver-

salis fascia.

D. Crural ring.

E. Giinbernat's ligament.

Vessels :

a. Iliac artery.

6. Iliac vein.

c. Epigastric branch.

d. Circumflex iliac.

e. Obturator, with its nerve.

/. Small branch joining obturator and epi-

gastric arteries.

VIKW OF THE PARTS CONCERNED IN FEMOKAL HKRNIA (Quaiu's plates).

The crural sheath is a loose membranous tube, which incloses the femo-

ral vessels as they enter the thigh, and is obtained from the fasciae lining
the abdomen. Its anterior half is continuous with the fascia transversalis,

and its posterior is derived from the fascia iliaca. The sheath is not en-

tirely filled by the vessels, for a space (crural ring) exists on the inner

side of the vein, through which the intestine descends in femoral hernia.

The crural ring (fig. 141,
D
)

is referred to also in the dissection of the

thigh, but its boundaries are better seen in the abdomen. It is the inter-

val in the sheath, at the inner side of the femoral vein, which is about

half an inch wide, and is filled by a lymphatic gland. Bounding it inter-

nally, are Gimbernat's ligament, E, and the conjoined tendon; and limit-
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ing it externally is the femoral vein (i) without the intervention of the

sheath. In front is Poupart's ligament, with the deep arch ; and behind

is the pubes, covered by the pectineus and the fascia lata. Along the

front of the space, but at some little distance from it, lies the spermatic
cord in the male, and the round ligament in the female.

Two of the boundaries, anterior and inner, are firm and sharp-edged,

though their condition varies with the position of the limb; for if the thigh
is raised and approximated to its fellow, those bounding parts will be

relaxed. %
Position of vessels around the ring (fig. 141). On the outer side is the

femoral vein (b); and above this are the epigastric vessels (c). In front

is a small branch (pubic) from the epigastric artery to the back of the

pubes ; and the vessels of the spermatic cord may be said to be placed

along the anterior aspect of the ring. The ring is bounded in the male by
vessels in front and on the outer side.

But in some bodies the obturator artery takes origin from the epigastric,
and lies along the ring as it passes to the pelvis. It may have two posi-
tions with respect to the crural ring : either it is placed close to the iliac

vein, so as to leave the inner side of that space free from vessels ;
or it

arches over the aperture, descending on the inner side at the base of Gim-
bernat's ligament ;

in this last condition the ring will be encircled except
at the posterior part.

Course of femoral hernia. The intestine leaves the abdomen by the

opening of the crural ring ; and it descends internal to the vein in the

large crural sheath, as far as the saphenous opening in the thigh, where it

projects to the surface.

Coverings. In its progress the intestine will push before it the peri-

toneum, and the subperitoneal fat (septum crurale) ; and it will displace,
or cause to be absorbed, the gland which fills the crural ring. Having
reached the level of the saphenous opening, the intestine carries before it

the inner side of the crural sheath, and a layer called the cribriform fas-

cia ; and, lastly, it is invested by the teguments of the thigh. The dissec-

tion of the thigh may be referred to for fuller detail.

Seat of stricture. The stricture of a femoral hernia is placed opposite
the base of Gimbernat's ligament, or lower down at the margin of the

saphenous opening in the thigh. And the constriction may be caused

either by a fibrous band outside the upper narrow end of the tumor, or by
the thickening of the peritoneum inside that part, as in inguinal hernia.

Division of the stricture. To free the intestine from the constricting
fibrous band arching over it, an incision is to be made down to the neck
of the sac at the inner and upper part.
And to relieve the deep stricture within the neck of the sac, the peri-

toneal bag is to be opened and a director introduced, and the knife is to

be carried horizontally inwards, or upwards and inwards, through the

thickened sac and a few fibres of the edge of Gimbernat's ligament.

Danger to vessels. When the incision is made upwards and inwards to

loosen the constricting band in the neck of the tumor, there will not be

any vessel injured unless the cut should be made so long as to reach the

spermatic cord in the male, or the small pubic branch of the epigastric

artery.
And when the incision is made directly inwards with the same view,

there is not usually any vessel in the way of the knife. But in some few
instances (once in about eighty operations, Lawrence), the obturator artery
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takes its unusual course in front of and on the inner side of the neck of

the hernia, and will be before the knife in the division of the stricture.

As this condition of the vessel cannot be recognized beforehand, the sur-

geon will best avoid the danger of wounding the artery by a cautious and

sparing use of the knife.

SECTION III.

CAVITY OF THE ABDOMEN.

THE abdominal cavity is the space included between the spinal column

behind, and the visceral arches of the vertebrae with their intervening
muscles in front. It is lined by a serous membrane (peritoneum), and
contains the digestive, urinary, and generative organs, with vessels and
nerves.

Dissection. To prepare the cavity for examination, the remainder of

the abdominal wall above the umbilicus is to be cut, along the left side of

the linea alba, as far as the xiphoid cartilage. The resulting flaps may be

thrown to the sides.

Size andform. This space is the largest in the body. It is ovoidal in

form, with the ends upwards and downwards, so that it measures more
in the vertical than the transverse direction ; and it is much wider supe-

riorly than inferiorly.

Boundaries. Above it is limited by the diaphragm ; below by the

recto-vesical fascia and the levatores ani, and the structures closing the

outlet of the pelvis: both these boundaries are concave towards the cavity,
and are in part fleshy, so that the space will be diminished by their con-

traction and flattening.
In front and on the sides the parietes are partly osseous and partly

muscular : thus towards the upper and lower limits is the bony frame-

work of the skeleton, viz., the ribs in one direction and the pelvis in the

other ; but in the centre are stretched the muscles of the abdominal wall.

Behind is placed the spinal column with the muscles contiguous to it,

viz., the psoas and the quadratus lumborum.
Alterations in size. The dimensions of the cavity are influenced by

the varying conditions of the boundaries. Its depth is diminished by the

contraction and descent of the diaphragm, and the contraction and ascent

of the levatores ani ; and the cavity is restored to its former dimensions

by the relaxation of those muscles.

The width is lessened by the contraction of the abdominal muscles ;
but

it is increased, during their relaxation, by the action of the diaphragm
forcing outwards the viscera. The greatest diminution of the space is

effected by the simultaneous contraction of all the muscular boundaries,
as in the expulsion of the excreta.

Division of the space. A division has been made of the space into the

abdomen proper and the cavity of the pelvis.
The abdominal portion reaches from the diaphragm to the brim of the

pelvis, and lodges the alimentary tube and its appendages, together with

the kidneys.
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The pelvic portion is situate below the brim of the pelvis, and contains

chiefly the generative and urinary organs.
The following description concerns the part of the cavity between the

diaphragm and the brim of the pelvis. Towards the end of the dissection

of the abdomen, the pelvic portion will receive a separate notice.

Regions. The upper part of the abdominal cavity is divided into re-

gions by lines extended between certain points of the parietes.
If two circular lines are carried round the body, so that one shall be

opposite the cartilage of the ninth rib, and the other on a level with the

most prominent point of the crest of the hip-bone, the cavity will be

divided into three circles or zones, upper, middle, and lower.

Each of these circles has been further subdivided into three by a line,

on each side, from the cartilage of the eighth rib to the centre of Poupart's

ligament. The piece marked off, on each side, from the three circles by
the vertical line is named respectively, from above downwards, hypochon-
driac, lumbar, and iliac ; whilst the central part of each circle is desig-
nated from above down, epigastric, umbilical, and hypogastric.

In addition, the middle and lower part of the hypogastric space is

named pubic region, wr hilst the contiguous portions of the hypogastric and
iliac parts constitute the inguinal region.

Contents and their position. The alimentary tube, the liver, pancreas,

spleen, and kidney, occupy the abdomen proper.
The alimentary tube presents differences in form, and is divided into

stomach, small intestine, and large intestine ; and the two last are further

subdivided, as it will afterwards appear. The several viscera have the

following general position : The small intestine is much coiled, and occu-

pies the greater part of the cavity ;
whilst the great intestine arches

around it. Both are fixed in position by pieces of the serous lining.
Above the arch of the great intestine are situate the stomach, the liver,

the spleen, and the pancreas ; and below it, is the convoluted small gut.
Behind the large intestine, on each side, is the kidney with its excretory
tube.

Superficial view of the contents. On first opening the abdomen the

following viscera appear : On the right side is the liver, which is partly
concealed by the ribs. On the left side a piece of the stomach is visible

;

but this viscus lies for the most part beneath the ribs and the liver. De-

scending from the stomach is a fold of peritoneum (the large omentum),
which reaches to the pelvis, and conceals the small intestine : in some
bodies the omentum is raised into the left hypochondriac region, and leaves

the intestine uncovered.
If the bladder is distended, a small part of it may come into view just

above the pelvis, but commonly it is not seen.

Before the natural position of the viscera is disturbed, their situation in

the different regions of the abdomen, and their connections with surround-

ing parts should be examined.

CONNECTIONS OF THE VISCERA.

The stomach (fig. 142, a) intervenes between the gullet and the small

intestine, and is partly retained in position by pieces of the serous mem-
brane. It is somewhat of a conical form, with the larger end to the left

side ; and it occupies the left hypochondriac, the epigastric, and part of

the right hypochondriac region.
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At the left end it receives the oesophagus (ft), by which it is firmly
fixed to the diaphragm ; here it lies beneath the ribs, and is in contact

with the spleen (?w), to which it is connected by a fold of peritoneum
(splenic omentum) : when this part of the stomach is distended it pushes

Fig. 142.

CONNECTIONS OP THB LIVER, STOMACH, SPLEEN, AND LARGE INTESTINE, the small intestine

having been taken away.

a. Stomach, and 6, oesophagus.

c and d. Right and left lobesof the liver, with

,
the suspensory ligament.

/. Caecum.

g. Ascending colon.

h. Transverse.

^Descending, and Tc, sigmoid flexure of the

celon.

I. Duodenum,
rn. Spleen.

up the diaphragm, and encroaches on the space for the heart and the left

lung. The right extremity ends in the small intestine, and reaches towards
the gall bladder ; it is in contact with the under part of the liver.

The anterior surface touches, from left to right, the diaphragm, the ab-

dominal wall, and the liver
; and the posterior surface corresponds with

the pancreas, the pillars of the diaphragm, the aorta and vena cava, and
the solar plexus.
The upper border is connected to the liver by a process of peritoneum,

the small omentum ; and the lower border gives attachment to another

peritoneal ibid, the great omentum or epiploon, which floats freely over

the intestine.

The form, and the connections of the stomach with the surrounding

parts will vary with the size. For when the viscus is empty it is flattened,
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its surfaces looking forwards and backwards, and its borders upwards and
downwards ; but when distended, it becomes soirewhat circular, and makes
a rotatory movement, so as to bring forwards the border usually lowest,
and to turn upwards that surface which is directed forwards at other times.

The position and connections of the stomach may be altered by varia-

tions in the size of any of the surrounding organs, or by the accumulation

of fluid in the chest, or in the belly. The stomach may be dragged down
likewise by the great omentum entering a hernia ; or it may be forced

down towards the pelvis by the pressure of tight stays. In these different

changes in position, the right end moves more than the left, because it is

attached mainly by peritoneum to the parts around.

The small intestine (intestinum tenue) reaches from the stomach to the

right iliac region, where it ends in the large intestine. It is divided into

three parts, duodenum (twelve fingers' length), jejunum, and ileum : of-

the last two, the former receives its name from its empty condition, and
the latter from its numerous coils.

The duodenum (h'g. 142, 1) cannot be satisfactorily seen at present, arid

it will be examined afterwards (p. 445).
TheJejunum and ileum (fig. 143) begin on the left side of the second

lumbar vertebra, without any distinct mark of separation from the duode-
num. Two-fifths of the intestine belong to the jejunum, and the remain-

ing three-fifths to the ileum.

This part of the intestinal tube forms many convolutions in the umbili-

cal, hypogastric, lumbar, and iliac regions of the abdomen ; and it de-

scends oftentimes, but more frequently in the female, into the cavity of tl.e

pelvis. In front of the convolutions is the great omentum. Beyond the

duodenum the intestine is fixed posteriorly to the spine by a process of

peritoneum named the mesentery, which contains the vessels and nerves.

Surrounding the jejunum and ileum is the large intestine or colon : but

on the left side of the body the colon is concealed by the small intestine.

The large intestine, or the colon (fig. 142), is sacculated, and is more
fixed than the jejunum and ileum. It begins in the right iliac region in a

rounded part or head (caput caecum coli), and ascends to the liver through
the right iliac, lumbar, and hypochondriac regions. Crossing then the

abdomen below the stomach, it reaches the left hypochondriac region ; and
it lies in this transverse part of its course between the epigastric and um-
bilical regions, or altogether in the latter. Finally, it descends, on the

left side, through the regions corresponding with those it occupied on the

right, and forms a remarkable bend (sigmoid flexure) in the left iliac

fossa ; then becoming straighter it passes through the pelvis to end on the

surface of the body.
It is divided into six parts, viz., caecum, ascending colon, transverse

colon, descending colon, sigmoid flexure, and rectum.

The caecum (fig. 142,/") (caput caecum), or the commencement of the

colon, is placed in the right iliac fossa, in which it is fixed by the perito-
neum being stretched over it. In front usually are convolutions of the

small intestine, but when it is distended it touches the abdominal wall.

Behind, it rests on the iliac fascia, only fatty and areolar tissues interven-

ing. On the inner side it is joined by the small intestine ; and it presents

interiorly a worm-like piece the vermiform appendix.
Sometimes the peritoneum surrounds the caecum, and attaches it by u

process to the abdominal wall.

The ascending colon (fig. 142, a) reaches from the caecum to the under
28
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surface of the liver, on the right of the gall bladder. It lies against the

quadratus lumborum inferiorly, but higher up it is placed in front of the

kidney. To its inner side are the convolutions of the small intestine.

The peritoneum fixes the colon immovably to the wall of the abdomen,
and surrounds commonly about two-thirds of the circumference

; but it

may encircle the tube, and form a fold behind, as in the caecum.

The transverse colon (fig. 142, A) passes obliquely upwards and to the

left, along the curvature of the stomach, as far as the spleen ;
in this course

it is deeper at each end than in the middle, and forms the arch of the colon

by being thus bent.

Above the arch are placed the liver and the gall bladdeV, the stomach
and the spleen : and below, is the small intestine. In front lies the great
omentum ; and behind is a long process of peritoneum, the transverse

meso-colon, which attaches it to the back of the abdomen, and contains

the vessels and nerves.

The transverse colon is more movable than any other part of the large

intestine, its peritoneal fold allowing it to be raised on the margin of the

ribs. Small pieces of peritoneum, containing fat, the appendices epiplo'irce,

are attached along it.

The descending colon (fig. 142, t) commences below the spleen, and
reaches to the left iliac fossa. At first it is placed deeply in the left hypo-
chondriac region ; and its whole course is deeper than that of the right
colon. In front of it are the convolutions of the small intestine; and be-

hind it are the diaphragm, the outer part of the kidney, and the quadratus
lumborum.

This part of the intestine is smaller than either the right or the trans-

verse portion, and is less surrounded, commonly, by the peritoneum ; but

its upper end is attached to the diaphragm by a firm process (pleuro-colic)
of that membrane.
The sigmoidflexure of the colon (fig, 142, &) is lodged in the left iliac

fossa, to which it is attached by a process of the peritoneum, the sigmoid
meso-colon, but it often hangs in the cavity of the pelvis. The intestine

makes two turns like the letter S, and has obtained its name from that

circumstance. Its extent is from the crest of the hip bone to the sacro-

iliac articulation, where it ends in the rectum. It is concealed by the

small intestine, which is directed more to the left than the right side.

The rectum, or the termination of the large intestine, which is contained

in the pelvis, will be examined in the dissection of that cavity.
The liver (fig. 142, c, d) is situate in the right hypochondriac, and epi-

gastric regions, and reaches slightly into the left hypochondriac. Pieces

of peritoneum (ligaments) retain it in place.
The upper surface, convex, is turned to the vault of the diaphragm,

and is divided into two parts by the suspensory ligament (e) ; the right

portion, more prominent than the left, reaches to the level of the fifth in-

tercostal space. The under surface is in contact with the stomach and
the duodenum, with the ascending colon, and with the right kidney and

suprarenal body ; attached to this surface is a fold of the peritoneum (small

omentum), containing the hepatic vessels.

The anterior border is thin, and lies in the adult male usually within

the margin of the ribs, but in women and children it reaches below that

line. The gall bladder projects beyond this edge. The posterior border

is thick, and is connected to the diaphragm by certain ligaments or pieces
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of the peritoneum ; it lies on the large vessels (aorta and cava) and on the

pillars of the diaphragm.
The liver changes its situation with the ascent and descent of the dia-

phragm in respiration ; for in inspiration it descends, and in expiration it

regains its former level. In the upright and sitting postures, too, this

viscus descends lower than in the horizontal condition of the body ;
so

that when the trunk is erect, the anterior border may be felt underneath

the edge of the ribs, but when the body is reclined it is withdrawn within

the margin of the thorax.

The connections of the liver with the surrounding parts may be changed
by the growth of tumors, by collections of fluid in the chest or in the

abdomen, or by constricting the space for its lodgment, as in tight lacing.
The spleen (fig. 142, m) lies deeply in the left hypochondrium, between

the stomach and the ribs, and is connected by peritoneum to the great end
of the stomach on the one side, and to the diaphragm on the other. Its

position is almost vertical.

The outer surface is convex, and touches the diaphragm opposite the

ninth, tenth, and eleventh ribs. At the inner surface, which is concave,
the vessels enter (p. 465), and to it is attached a process of peritoneum,
the gastro-splenic omentum : the part in front of the vessels touches the

stomach ; and the part behind them is in contact with the tail of the pan-
creas, the suprarenal capsule, and the left crus of the diaphragm.

Below the spleen is a transverse piece of the peritoneum (pleurocolic

fold), the kidney, and the beginning of the descending colon. When the

stomach is distended the spleen is somewhat behind it.

The kidney should be examined on the left side of the body, so that the

duodenum may not be displaced. In order that it may be seen, the de-

scending colon and the peritoneum must be separated from the abdominal

wall, and its casing of fat should be torn through.
This viscus is surrounded with fat, and is situate in the lumbar region

opposite the last dorsal, and the upper two or three lumbar vertebras. Its

position is somewhat oblique, and the upper end is nearer than the lower

to the spinal column.
In front of the kidney are the peritoneum and the colon ; and behind

it are the quadratus lumborum and psoas muscles, with the diaphragm and
the last rib. Above each kidney and resting on it, is the suprarenal cap-
sule. The inner border looks to the spine and receives the vessels.

Difference on opposite sides. The right kidney is placed rather lower

than the left ; it reaches as high as the lower border of the eleventh rib,

wrhilst its fellow is opposite the upper border of the corresponding rib. In
front of the right, besides the common connections before specified, is the

duodenum : and before the left one is the lower end of the spleen. Above
the right is the liver, and above the left the spleen.
The connections of the pancreas may be omitted for the present. This

viscus is described at page 446.

THE PERITONEUM.

This is the largest serous membrane in the body. Like other mem-
branes of the kind it is a closed sac in the male, but in the female its

cavity is continuous with the canals of the Fallopian tubes. One part of

it lines the wall of the abdomen (parietal layer), and another is reflected

over the different viscera (visceral layer), except where the vessels enter.
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The inner surface is smooth ; but the outer is rough, when it is detached

from the parts with which it is naturally in contact. The membrane
forms processes or folds as it passes from viscus to viscus along the ves-

sels ; and the folds attaching the viscera to the abdominal wall consist lor

the most part of two layers, one on each side of the vessels.

The continuity of the sac may be traced in a horizontal and a vertical

direction.

Horizontal circle arottnd the abdomen. The membrane, when followed

outwards from the umbilicus, surrounds partly the large intestine on the

left side, and fixes it to the abdominal wall. From the colon it may be

traced over the kidney as far as the middle line, where it is reflected along
the front of the vessels supplying the small intestine, thence around the

intestine, and back to the spine along the same vessels. Lastly, it may
be pursued outwards to the right kidney, to the colon which it encircles

like the left, and along the wall of the abdomen to the umbilicus.

The piece of membrane fixing the colon on each side to the abdominal

wall, is named meso-colon, and that attaching the small intestine is the

mesentery.
Vertical circlefrom above downwards. From the under surface of the

liver the peritoneum may be followed along the hepatic vessels, one piece
before and the other behind them to the upper border of the stomach, the

two forming the small omentum. At the stomach the two pieces disunite,
one passing before, and the other behind it

; but beyond that viscus they
are applied to each other to form the great omentum or epiploon. After

descending in contact to the lower part of the abdomen they bend back-

wards, separating to inclose the transverse colon like the stomach, and

they are then continued to the spine, giving rise to the transverse meso-
colon. At the attachment of the transverse meso-colon to the abdominal

wall, the two companion pieces part from each other one passing up-
wards, the other downwards. 1

The ascending piece is continued in front of the pancreas and the pillars
of the diaphragm, and blends with the peritoneum on the under surface of

the liver.

The descending piece or layer may be followed from the transverse

meso-colon over the duodenum and the great vessels on the spine (aorta
and cava), till it meets with the artery to the small intestine, along which
it is continued to form the mesentery, as before explained in tracing the

peritoneum in a circular direction.

From the root of the mesenteric artery the peritoneum descends to the

pelvis, and covers partly the viscera in that cavity. For instance, sur-

rounding the upper part of the rectum, it attaches this to the abdominal
wall by the meso-rectum ; next, it is continued forwards between the rec-

tum and the bladder in the male, or between the rectum and the uterus in

the female, where it forms a pouch. Thence it passes from the pelvis over

the back and sides of the bladder.

Lastly, the serous membrane is continued to the inguinal region, where
it presents the fossae before alluded to (p. 427) ; and it can be traced up-
wards on the wall of the abdomen, and over ihe diaphragm and upper
surface of the liver, to the under surface of this viscus.

1 Sometimes the two pieces ascend over the transverse colon, being slightly
attached to it and the transverse meso-colon, as high as the pancreas before they
separate. In that case the descending layer would form a distinct mesentery for

the transverse colon, like that for the small intestine.
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FOLDS OF THE PERITONEUM. After tracing the continuity of the

serous sac over the viscera, the student is to learn the chief processes or

folds of the membrane in connection with the alimentary tube. The

pieces of the peritoneum fixing the liver will be examined afterwards; and
the processes on the viscera of the pelvis will be seen with the dissection

of that cavity.
Folds on the stomach. The processes connected with the stomach are

named omenta. They are three in number one, small omentum, is at-

tached to the upper curve ; another, great omentum, to the lower curve ;

and the third, splenic omentum, is fixed to the great end of the viscus.

The small or gastro-hepatic omentum is stretched between the under
surface of the liver and the upper border of the stomach, and contains the

vessels and nerves of the liver. It is formed by two pieces of peritoneum,
as before explained, and presents a free border on the right side. Behind
it is the space called foramen of Winslow. Its lower edge is fixed to the

small curve of the stomach; whilst its upper border is attached to the

transverse fissure, as well as to the posterior half of the longitudinal fissure

of the liver, blending behind with the left lateral ligament of that viscus.

The gastro-colic or great omentum is the largest fold of the peritoneum,
and consists of two pieces. It is attached above to the spleen and the

lower border of the stomach, and descends in front of the large intestine,
but lower on the left than the right side of the body. At the lower part
of the abdomen the process is bent backwards, and returns to the spine,
the pieces of which it is composed separating to inclose the transverse

colon. The anterior part of the omental fold is separated from the poste-
rior by a space (cavity of the omentum).

Between its layers are contained some fat, vessels, and nerves; and the

power of detaching the one layer from the other diminishes with the in-

crease of the distance from the stomach, until below they are not to be

separated, and the membrane they form is thin and net-like.

Cavity of the omentum. When an opening is made through the great
omentum near the stomach, and this viscus is raised, a space is seen to

extend upwards to the liver, and downwards into the omentum : this is the

omental cavity. In front the space is bounded by the small omentum, the

stomach, and the anterior part of the great omentum. Behind it, are the

posterior part of the great omentum, the transverse colon, and the ascend-

ing layer of the transverse meso-colon. This space communicates with

the rest of the peritoneal cavity, through a hole (foramen of Winslow),
behind the small omentum.

If the sac of the omentum were perfect, it could be inflated through the

foramen of Winslow. Supposing it to be detached and removed, there

would not be any membrane in the way of the vessels reaching the differ-

ent viscera; and it may be readily conceived how the peritoneum could

be replaced over the viscera, and around the vessels without being perfo-
rated by them.

The foramen of Winslow is the space behind the small omentum,

through which the omental bag opens into the general cavity of the peri-
toneum. In front of it is the small omentum, and behind, are the vena
cava and the spine. Above it is the liver (lobulus Spigelii), and below is

the duodenum.
The splenic omentum reaches from the great end of the stomach to the

concave surface of the spleen, and does not consist usually of two strata or
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pieces, like the other omenta. It covers the vessels passing between the

two viscera, and is continued interiorly into the great ornentum.

Folds on the large intestine. The large intestine is connected to the

wall of the abdomen by processes of the peritoneum (meso-colic), which
are formed of two pieces, like the other folds, though they are at some
distance from each other. Each part of the colon has a separate meso-
colon attaching it, thus there is an ascending, a transverse, a descending,
and a sigmoid meso-colon. The caecum is fixed by a meso-caecum, and
the rectum by a meso-rectum.

The meso-ccecum attaches the caput caecum coli to the right iliac fossa.

Usually the peritoneum does not surround the gut so as to form a. fold be-

hind it, but in some bodies the serous membrane furnishes a suspensory

process to this part of the intestine.

By the ascending and descending meso-colon the ascending and the

descending part of the colon are kept in place. In these folds, as in that

of the caecum, the peritoneum does not commonly surround the intestine,

though it may meet behind the gut and form processes of some length.
The upper end of the left colon has a distinct fold (pleuro-colic),

fixing it to the wall of the abdomen. Attached by a wide part to the .

diaphragm opposite the eleventh or tenth rib, it passes transversely below

the spleen, and forms the lower boundary of a hollow in which the spleen
rests.

The transverse meso-colon is a more perfect fold than either of the

others connected with the large intestine, and serves as a partition between
the small intestine and the stomach, liver, and spleen. By one side it is

fixed to the colon, and by the other to the abdominal wall below the pan-
creas. It incloses the vessels of the colon between its layers.
The sigmoid meso-colon is a long process of the serous membrane, and

attaches the sigmoid flexure of the colon to the left iliac fossa.

The meso-rectum contains the hemorrhoidal vessels, and connects the

rectum to the front of the sacrum.

Small processes of the peritoneum are attached along the tube of the

great intestine, chiefly to the transverse colon ; they are the appendices

epiplo'iccBj and contain fat.

.Folds to the small intestine. The small intestine is not enveloped by
the peritoneum after the same manner throughout. For whilst the jejunum
and ileum are attached to the abdominal wall by one process (mesentery),
the duodenum has special connections with the serous membrane.

Serous covering of the duodenum. The first part of the duodenum is

surrounded by peritoneum, like the stomach. The second part is covered

only in front. And the last part, which crosses the aorta, is but slightly
in contact with the serous membrane ; for it lies at first between the

strata of the transverse meso-colon, and then beneath the superior mesen-
teric vessels.

Fold of thejejunum and ileum. The mesentery supports the rest of the

intestine, and is stronger than any other piece of the serous membrane.
Its inner end is narrow, and is attached to the spine from the left side of

the second lumbar vertebra to the junction of the right hip bone with the

sacrum. The other end of the fold is wide, and is connected with the

intestine. Between its two layers are the superior mesenteric vessels and

nerves, with lymphatic glands and lacteals.

Ligaments of the liver. Along the upper part is a suspensory process
of the peritoneum, and there is a wide piece along the posterior border.
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The suspensory or falciform ligament is placed between the upper con-

vex surface of the liver and the parietes of the abdomen. It is triangular
in shape, with its base forwards. The lower border is concave, and is

attached to the liver ; whilst the upper border is convex, and is connected

to the abdominal wall, on the right side of the linea alba, and to the under

part of the diaphragm. In its base or free part is the remains of the um-
bilical vein, which is named the round ligament.

This fold allows the umbilical vein to reach the liver without piercing
the peritoneum ; and with a little care the dissector will be able to detach

the serous membrane from the vein, and to trace it on each side into the

suspensory ligament.
The coronary ligament is a short but wide process of the peritoneum,

which connects the hinder part of the liver to the diaphragm. It reaches

all across the liver, but at each side it is enlarged, and forms a triangu-

larly-shaped piece ; to these larger portions of it the terms right and left

lateral ligaments have been applied.
The left lateral ligament is attached to the liver above the edge of the

left lobe, and is formed by two pieces of peritoneum, which are in contact;
it lies in front of the oasophagean opening in the diaphragm.
The right lateral ligament lies deeply in the hypochondriac region, in

front of the vena cava inferior : it consists of two pieces of peritoneum not

touching each other.

MESENTERIC VESSELS AND SYMPATHETIC NERVE.

Directions. The vessels and nerves (mesenteric) which are distributed

to the greater part of the alimentary tube, may be first dissected. After

these have been examined, and the connections of the aorta and vena cava

have been learnt, most of the intestine can be taken out to give room for

the display of the viscera in the upper part of the abdomen.
MESENTERIC VESSELS. The superior and inferior mesenteric arteries

are two large branches of the aorta, which supply the intestine, except a

part of the duodenum and the lower end of the rectum. Each is accom-

panied by a vein, and by a plexus of the sympathetic nerve.

Dissection (fig. 143). For the dissection of the superior mesenteric

vessels and nerves, the transverse colon and the great omentum are to be

placed on the margin of the ribs, and one layer (anterior) of the mesen-

tery is to be removed. Whilst tracing the branches of the artery to the

small intestine, corresponding veins, and offsets of the sympathetic nerve

on the arteries, will be met with ; these last are removed in cleaning the

vessels. Mesenteric glands and a few lacteal vessels will come into view

at the same time.

The branches from the right side of the vessel to the large intestine are

to be next followed : and after all the branches have been cleaned, the

trunk of the artery should be traced back beneath the pancreas. The

plexus of surrounding nerves should be also defined.

The superior mesenteric artery (fig. 143, a) supplies branches wholly
to the small intestine beyond the duodenum, and to half the large intes-

tine, viz., as far as the end of the transverse colon.

Arising from the aorta near the diaphragm, the vessel is directed down-
wards between the layers of the mesentery, forming an arch with the con-

vexity to the left side, and terminates in offsets to the caecum and the end

of the small intestine. At first the artery lies beneath the pancreas and
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the splenic vein ; and as it descends to the mesentery it is placed in front

of the duodenum and the left renal vein. This vessel is surrounded by
the mesenteric plexus of nerves, and is accompanied by the vein of the

same name.
Branches. Whilst the vessel is covered by the pancreas it gives a small

branch to that body and the duodenum. Its other branches are intestinal:

those from the left or convex side of the vessel (rami intestinales) are fur-

nished to the jejunum and ileum ; and those from the opposite side supply
the colon, and are named colic arteries.

Fig. 143.

SUPERIOR MESENTERIC ARTERY AND ITS BRANCHES (Tiedemann).

a. Superior mesenteric. d. Right colic.

b. Inferior pancreatico-duodenal. e. Ileo-colic.

c. Middle colic. /. Intestinal branches to the jejunum and ilenm.

a. The pancreatico-duodenal branch (inferior) is of small size (fig. 143,

b) ; after giving twigs to the pancreas, it runs to the right along the con-

cavity of the duodenum, and anastomoses with the other duodenal branch

(p. 448).
b. The intestinal branches for the jejunum and ileum (fig. 143, f) are

about twelve in number, and pass from the left side of the artery between
the layers of the mesentery. About two inches from their origin the

branches bifurcate, and the resulting pieces unite with similar offsets from

the collateral arteries, so as to form a series of arches. From the con-

vexity of the arches other branches take origin, which divide and unite

as before. This process is repeated four or five times between the origin
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and the distribution, but at each branching the size of the vessels dimin-

ishes. From the last set of arches twigs are sent to the intestine on both

aspects of the tube, and anastomose round it.

The branches of the large intestine are three in number, ileo-colic, right

colic, and middle colic arteries.

c. The ileo-colic artery (o) arises from the right side of the trunk, and
divides at the caecum into branches which encircle the head of the colon.

A descending offset is distributed to the lower part of the ileum, and to

the csecum and the vermiform appendix ; whilst an ascending offset sup-

plies the beginning of the ascending colon, and anastomoses with the right
colic artery.

d. The right colic artery (d) is commonly an offset of the preceding,
instead of a separate branch from the trunk. Near the ascending colon it

divides into ascending and descending pieces, which anastomose with the

ileo-colic artery on one side, and with the middle colic on the other.

e. The middle colic branch (c) springs from the upper part of the artery,
and entering between the layers of the transverse meso-colon divides into

two diverging branches : the right one anastomoses with the artery to the

ascending colon, and the left inosculates on the descending colon with a

left colic branch (fig. 144, c) of the inferior mesenteric artery. The
intestinal twigs are united in arches before entering the gut, like those. to

the small intestine.

The superior mesenteric vein (fig. 146, b) commences in that part of the

intestinal tube to which the artery is distributed. Its radicles unite into

one trunk, which accompanies the artery beneath the pancreas, and there

joins the splenic vein to form the vena portae.

At the lower border of the pancreas it receives the right gastro-epiploic
branch of the stomach, and the pancreatico-duodenal veins (fig. 146, e).

The mesenteric lymphatic gands are numerous between the layers of the

me-entery. An upper group lies by the side of the artery, and contains

the largest glands ; and a lower group, near the intestine, is lodged in the

intervascular spaces. The chyliferous vessels of the small intestine, and
the absorbents of the part of the large intestine supplied by the superior
mesenteric artery, pass through the mesenteric glands in their course to

the thoracic duct.

Along the side of the ascending and the transverse colon are a few
other small lymphatic glands meso-colic, which receive some absorbents of

the large intestine.

Dissection (fig. 144). By drawing the small intestine over to the right
side, the dissector will observe the inferior mesenteric artery on the front

of the aorta a little above the bifurcation. The peritoneum should be re-

moved from it, and the branches should be traced outwards to the remain-

ing half of the large intestine : a part of the artery enters the pelvis, but

this will be dissected afterwards. On the artery and its branches the in-

ferior mesenteric plexus of nerves ramifies.

The mesenteric vein is to be followed upwards, away from the trunk of

the artery, to its junction with the splenic, or with the superior mesenteric

vein.

On the aorta the dissector will meet with a plexus of nerves, which is

to be left uninjured.
The inferior mesenteric artery (fig. 144, 5) supplies branches to the

part of the large intestine beyond the transverse colon ; and communi-
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eating with the superior mesenteric, assists to maintain the chain of anas-

tomosis along the intestinal tube.

This vessel is of smaller size than the superior mesenteric, and arises

from the aorta, from one to two inches above the bifurcation. At first

the vessel descends on the aorta, and crosses the left common iliac artery,
as it courses to the pelvis to end in branches for the rectum (superior

haemorrhoidal). The following branches are furnished by it to the de-

scending colon and the sigmoid flexure.

Fig. 144.

.2
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THE LOWER MESENTERIC ARTKRT, AND THE AORTA, seen by turning aside the upper mesenteric

artery and the small intestine. (Tiedemann).

a. Aorta. /. Upper mesenteric.

6. Inferior mesenteric artery. g. Renal.

c. Left colic. h. Spermatic of the left side.

d. Sigmoid, and e, Superior hsemorrhoidal

branches.

a. The left colic artery (c) ascends in front of the left kidney, and
divides into an ascending and a descending branch for the supply of the

descending colon : by the ascending offset it anastomoses with the middle

colic branch of the superior mesenteric.

b. The sigmoid artery (d) is distributed to the sigmoid flexure, and
divides into offsets which anastomose above with tins preceding colic,

and below with the haemorrhoidal bi'anch. Here, as in the rest of the

intestinal tube, arches are formed by the arteries before they reach the

intestine.
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c. The superior htemorrhoidal artery (e) enters between the layers of

the meso-rectum, and is distributed to the lower part of the great intes-

tine : it will be described in the dissection of the pelvis.
The inferior mesenteric vein (fig. 146, d) begins in the part of the great

intestine to which its companion artery is distributed, and ascends along
the psoas muscle to open into the splenic vein beneath the pancreas. Oc-

casionally it joins the superior mesenteric vein.

Both mesenteric veins are without valves, and may be injected from the

trunk to the branches, like an artery.

Lymphatic glands are ranged along the descending colon and the sig-

moid flexure. The absorbents of the intestine, after passing through
those glands, enter the left lumbar lymphatic glands.
SYMPATHETIC NERVE. The following plexuses of the sympathetic

on the vessels, viz., superior mesenteric, aortic, spermatic, and inferior

mesenteric, are derived from the solar plexus beneath the stomach. The

remaining portion of the sympathetic nerve in the abdomen will be subse-

quently referred to.

Dissection. On the two mesenteric arteries the dissector will have

made out, already, the plexuses of nerves distributed to the intestinal tube

beyond the duodenum.
He has now to trace on the aorta the connecting nerves between the

mesenteric plexuses, by taking the peritoneum from the aorta between the

mesenteric vessels. From the upper part of the aortic plexus an offset is

to be followed along the spermatic artery ; this may be done, on the left

side, where the vessel is partly laid bare.

By removing the peritoneum from the front of the sacrum, and follow-

ing downwards, over the iliac arteries, the nerves from the aortic plexus
and the lumbar ganglia, the dissector will arrive at the hypogastric plexus
of the pelvis, opposite the top of the sacrum.

The superior mesenteric plexus is a large offset, and is distributed to

the same extent of the intestinal tube as the mesenteric artery. The
nerves surround closely the artery with a sheath, but near the intestine

some of them leave the vessels, and divide and communicate before enter-

ing the gut. Branches. The secondary plexuses are the same as the off-

sets of the artery, viz., intestinal nerves to the small intestine ; and an

ileo-colic, a right colic, and a middle colic plexus to the large intestine.

The aortic plexus is the network of nerves covering the aorta below
the superior mesenteric artery ; it is stronger on the sides than the front

of the aorta, in consequence of its receiving accessory branches from the

lumbar ganglia, especially the left. At the upper part the plexus derives

an offset, on each side of the aorta, from the solar and renal plexuses. 1 1

ends inferiorly, on each side, in branches which cross the common iliac

artery, and enter the hypogastric plexus of the pelvis. From it offsets

are furnished to the spermatic and inferior mesenteric arteries.

The spermatic plexus, formed by roots from both the aortic and the

renal plexus, runs on the spermatic artery to the testicle ;
in the cord it

joins other filaments on the vas deferens.

In the female, the nerves on the ovarian (spermatic) artery are furnished

to the ovary and the uterus.

The inferior mesenteric plexus supplies the part of the intestinal tube

to which the artery is distributed. This plexus is furnished from the left

part of the aortic plexus ; and the nerves composing it are whiter and

larger than in either of the preceding plexuses of the sympathetic. Near
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the intestine (sigmoid flexure) the branching of the nerves and the union
of contiguous twigs are well marked. Branches. Its secondary plexuses
are named from the arteries they accompany, viz., left colic, sigmoid,
and superior haemorrhoidal : they ramify on the vessels, and have a like

distribution.

The hypogastric plexus, or the large prevertebral centre for the supply
of sympathetic nerves to the viscera of the pelvis, is situate in front of
the upper part of the sacrum. It is developed more on the sides than in

the centre ; and the nerves, which are large and flat, have a plexiform
arrangement, but without any intermixed ganglionic masses.

By its upper part it receives the nerves on the aorta, and is joined by
some filaments from one or two of the upper sacral ganglia. Interiorly
the plexus ends in two parts, right and left, the last being the largest :

each is continued forwards by the side of the internal iliac artery to the

pelvic plexus of the same side, and to the viscera.

CONNECTIONS OF AORTA AND VENA CAVA.

Before the viscera are removed from the body, the connections of the

abdominal aorta and vena cava may be learnt.

Dissection. To see the aorta above the origin of the superior mesen-
teric artery, it will be necessary to detach the great omentum from the

stomach, without injuring the gastro-epiploic artery along the great curve ;

and after raising the stomach and the spleen, to remove the peritoneum
from the surface of the pancreas. A short arterial trunk (coeliac axis)
above the pancreas is not to be cleaned now, otherwise the nerves about
it would be destroyed.
The vena cava on the right side of the aorta may be followed as far as

the posterior border of the liver, where it disappears. The connections

of its upper part can be better observed after the dissection of the ves-

sels of the liver.

The aorta enters the abdomen between the pillars of the diaphragm,
and divides into iliac arteries opposite the left side of the fourth lumbar
vertebra. At the beginning the vessel occupies the middle line of the

spine, but it gradually inclines to the left as it descends.

In the abdomen the aorta lies behind all the viscera ; but it is crossed

more immediately by the pancreas and duodenum, which it touches with-

out the intervention of peritoneum. Its connections are the following : at

first it is covered by the solar plexus, and by the pancreas and the splenic
vein ; still lower (beyond the superior mesenteric artery) by the left renal

vein and the duodenum ; and thence to its termination by the peritoneum
and the aortic plexus. The vessel lies on the lumbar vertebrae, with the

pillars of the diaphragm embracing it at the beginning. To its right side

is the vena cava. Its relation to other deep parts is mentioned in p. 489.

The vena cava inferior commences on the right side of the fifth lumbar
vertebra by the union of the common iliac veins, and reaches thence to

the heart.

The venous trunk is placed on the right side of the vertebral column.
It lies close to the aorta, and is concealed by the same viscera as high as

the crus of the diaphragm ; but above that spot it is inclined away from
the artery, and ascending on the right of the crus of the diaphragm, is

imbedded in the posterior part of the liver for an inch or more. Lastly,
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it leaves the abdomen by an aperture in the tendinous centre of the dia-

phragm, on the right of, and higher than the aortic opening.
Its connections with vessels are not the same as those of the aorta.

Beneath it are the right lumbar, renal, capsular, and diaphragmatic
arteries; and crossing over it below the kidney is the spermatic. Super-
ficial to it beneath the pancreas is the beginning of the vena portae. Off-

sets of the solar plexus of nerves descend on it, as on the aorta.

CONNECTIONS OF THE DUODENUM AND PANCREAS.

Dissection. To see satisfactorily the duodenum and the pancreas the

intestinal tube, beyond the duodenum, is to be removed in the following

way : a double ligature is to be placed on the upper part of the jejunum,
another on the lower end of the sigmoid flexure of the colon, and the gut
is to be cut through at the points at which it is tied. The detached piece
of the intestinal tube is to be taken away by cutting through the vessels,

and the peritoneum connecting it to the wall of the abdomen. After it

has been separated, it is to be set aside for future study whilst the body is

turned.

The student should moderately inflate the stomach and duodenum
from the cut extremity of the latter, and remove the loose peritoneum
and the fat ; whilst cleaning them, he should lay bare the larger vessels

and nerves.

On turning upwards the stomach the pancreas may be traced from the

spleen on the one hand to the duodenum on the other (fig. 145). By
pulling forwards the duodenum, the common bile duct may be found,

posteriorly, between the intestine and the head of the pancreas ; and
some of the pancreas should be removed, to show its duct entering the

duodenum.
DUODENUM (fig. 145, D). The first part of the small intestine, or the

duodenum, begins at the pyloric end of the stomach, and crossing the

spinal column, ends on the left side of the second lumbar vertebra. It

makes a curve around the head of the pancreas, and occupies the right

hypochondriac, right lumbar, and umbilical regions of the abdomen.
From its winding course around the pancreas it is divided into three parts

superior transverse, vertical, and inferior transverse.

The superior transverse part is free and movable, like the stomach ;
it

measures about two inches in length, and is directed from the pylorus to

the neck of the gall bladder, ascending slightly between one point and the

other. In front it is overlapped by the liver, as well as by the gall blad-

der when this is distended ; and behind it are the bile duct and the vena

portae:.

The vertical part is fixed almost immovably by the peritoneum and the

pancreas. It is nearly three inches in length, and descends from the gall
bladder as far as the third lumbar vertebra. Superficial to this part is the

right bend of the colon ; and beneath it are the kidney and its vessels.

On its inner side is the head of the pancreas, with the common bile-duct.

The ducts of the liver and pancreas pour their contents into this portion
of the duodenum.
The inferior transverse part is the longest of the three, and is continued

across the spinal column to end in the jejunal portion of the small intes-

tine. As it crosses the spine, it ascends from the third to the level of the
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second lumbar vertebra, and lies between the layers of the transverse

meso-colon. It has the following connections with the parts around :

In front of it are the superior mesenteric vessels with their plexus of

nerves. Beneath it lie the vena cava and the aorta, with the pillars of

the diaphragm ; and the left renal vein is sometimes between it and the

aorta. Above it is the pancreas.
PANCREAS (fig. 145,

E
).

The pancreas is situate behind the stomach,
and has numerous and complicated connections. Of an elongated form, it

extends across the spine from the spleen to the duodenum, and occupies
the left hypochondriac, the umbilical, and the right lumbar region of the

abdomen.
The gland is covered anteriorly by the ascending layer of the transverse

meso-colon. It is in contact posteriorly with the aorta, the vena cava,
and the pillars of the diaphragm ; and it conceals likewise the splenic vein

and the commencement of the vena port*.

Projecting above the upper border, near the centre, is the arterial trunk

of the crelic axis: to the left of that vessel, along the same border, is

placed the splenic artery ; whilst to the right of it lie the hepatic artery
and the first part of the duodenum. At the lower border the superior
mesenteric vessels emerge opposite the coelic axis ; to the right of that

spot lies the third part of the duodenum, and to the left the inferior mesen-
teric ascending to join the splenic vein.

The left end or the tail of the pancreas touches the spleen, and is placed
over the left kidney. The right extremity or the head is received into

the concavity of the duodenum, the two being partly separated by the

common bile duct and the pancreatico-duodenal arteries. This part pro-

jects above and below the body of the gland, like the head of a hammer
beyond the handle ; and the lower projecting piece is directed to the left

along the duodenum beneath the superior mesenteric vessels.

CCELIC AXIS AND VENA PORT^E.

A short branch of the aorta the cceliac axis, furnishes arteries to the

stomach and duodenum, the liver, pancreas, and spleen ;
it subdivides into

three chief branches coronary, hepatic, and splenic.
The veins corresponding with the arteries (except the hepatic) are col-

lected into one trunk the vena portse.
Dissection. The vessels have been in part laid bare by the previous

dissection, and in tracing them out fully the student should spare the

plexuses of nerves around each. Supposing the liver well raised, he may
first follow to the left side the small coronary artery, and show its branches
to the oesophagus and the stomach. Next the hepatic artery, with the

vena portse and the bile duct, may be traced to the liver and the gall
bladder

; and a considerable branch of it should be pursued beneath the

pylorus to the stomach, duodenum, and pancreas. Lastly, the splenic

artery, which lies along the upper border of the pancreas, is to be
cleaned ; and its branches to the pancreas, stomach, and spleen should be
defined ; this is a difficult task without the aid of some one to hold aside

the stomach and spleen.
The veins will have been dissected for the most part with the arteries ;

but the origin of the vena portae is to be made out beneath the pancreas,
and in front of the vena cava.

The CIELIAC AXIS (fig. 145, c) is the first visceral branch of the ab-
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dominal aorta, and arises between the pillars of the diaphragm. It is a

short thick trunk, about halt' an inch long, which projects above the upper
border of the pancreas, and is surrounded by the solar plexus of the sym-
pathetic. Its branches coronary, hepatic, and splenic radiate from the

trunk (whence the name axis) to their distribution to the viscera in the

upper part of the abdomen.
a. The coronary artery (G?) is the smallest of the three, and passes be-

tween the layers of the little omentum to the left end of the stomach. At
that spot it furnishes some resophageal branches, and turns from left to

right, along the upper border of the stomach, to anastomose with a branch

(pyloric) (o) from the hepatic artery. Its offsets to the (esophagus and
the stomach are thus distributed :

(Esophageal branches ascend on the gullet through the opening in the

diaphragm, supplying that tube; and they anastomose on it with branches

of the thoracic aorta.

Gastric branches are given to both sides of the stomach, and those on
the left end communicate with twigs (vasa bre\ ia) of the splenic artery.

b. The splenic artery (e) is the largest branch of the creliac axis in the

adult. It is a tortuous vessel, and runs almost horizontally to the spleen,

along the upper border of the pancreas. Near the spleen it divides into

terminal branches, about seven in number (from four to ten), which enter

that viscus by the surface towards the stomach. It is accompanied by the

splenic vein, which is below it; and it distributes branches to the pan-
creas and the stomach.

Pancreatic branches. Numerous small branches are supplied to the

gland; and one of these, art. pancreatica mayna, arises near the left end,
and runs to the right in the substance of the viscus with the duct.

Branches for the stomach arise from the divisions of the artery near the

spleen. Some of these, vasa brevia, turn upwards to the left end of the

stomach, beneath the gastro-splenic omentum, and ramify in the coats of

that organ.
Another longer branch, art. gastro-epiplo'ica sinistra (f) turns to the

right between the layers of the great omentum along the great curvature
of the stomach, and inosculates with the right gastro-epiplo'ic branch of the

hepatic artery. This artery distributes twigs to both surfaces of the

stomach, and between the pieces of peritoneum forming the great
omentum.

c. The hepatic artery (g} is intermediate in size between the other

two, and is encircled by the largest plexus of nerves. In its course to the

liver the vessel is bent first to the right towards the small end of the

stomach, where it supplies its principal branches (superior pyloric and

gastro-epiploic). It ascends then between the layers of the little omen-

tum, on the left side of the bile duct and vena portre, and divides near the

transverse fissure of the liver into two the right and left hepatic.
Branches are distributed not only to the- liver, but freely to the stomach,
the duodenum, and the pancreas, as below :

The superior pyloric branch (o) descends to the upper border of the

stomach, and running from right to left anastomoses with the coronary

artery; it distributes small arterial twigs on both surfaces of the stomach.

The right gastro-epiplo'ic branch (^)
1

(art. gast. epiplo'ica dextra) de-

1 This artery is named commonly gastro-duodenal as far as to the spot where it

gives off the branch to the duodenum and pancreas.
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scends beneath the duodenum near the pylorus, and turning to the left

along the great curvature of the stomach, inosculates with the left

gastro-epiploi'c of the splenic artery. To the surfaces of the stomach some
offsets are given ; and others descend between the layers of the omentum.
It furnishes the following named branches to the stomach, and the pan-
creas and duodenum :

Small inferior pyloric branches end in the small extremity of the

stomach.

Fig. 145.

VlEW OF THR CtEI.IAC AXIS, AND OF THE VlSCFR A TO WHICH
ITS BRANCHES ARE SUPPLIED (Tiedmann).

A. Liver.

B. Gall-bladder,

c. Stomach.

D. Duodenum.
E. Pancreas.

F. Spleen.

Vessels :

a. Aorta.

b. Upper mesenteric.

c. Coeliac axis.

d. Coronary.
e. Splenic.

/. Left gastro-epiplolc.

g. Hepatic.

h. Right gastro-epiplolc.

i. Superior, and k, inferior pan-
creatico-duodenal.

I. Diaphragmatic arteries.

n. Cystic.

o. Superior pyloric.

The pancreatico-duodenal branch (Y) (superior) arises opposite the duo-

denum, and runs between the intestine and the pancreas ;
it anastomoses

below with the pancreatico-duodendal branch (inferior) of the superior
mesenteric (fig. 146, 6). Both the duodenum and the pancreas receive

offsets from this vessel. On the posterior aspect of the same viscera is

another small offset of the pancreatico-duodenal with a similar position
and distribution.

The hepatic branches (right and left) sink into the liver a,t the trans-

verse fissure, and ramify in its substance :

The right branch is divided when about to enter the transverse fissure,

and supplies the following small artery to the gall bladder. The cystic

artery (n) bifurcates on reaching the neck of the gall bladder, and its two

twigs ramify on the opposite surfaces.

The left branch is smaller than the other, and enters the liver at the

left end of the transverse fissure : a branch to the Spigelian lobe of the

liver arises from this piece of the artery.
PORTAL VEINS. The veins of the Intestinal tube, and of the spleen and

pancreas, pour their blood into the vena portas. The two mesenteric veins

and their branches have been referred to (p. 441); and the two following,
with the trunk of the portal vein, remain to be noticed.

The superior coronary vein (fig. 146,/) lies along the upper border of

the stomach. It begins in the resophagus and the left part of the stomach,
and joins the vena portae at the pylorus.
The splenic vein (fig. 146) is large in size, and is formed by the union

of branches from the spleen. It takes much the same course as, but below
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the artery, and runs beneath the pancreas to the front of the vena cava,
where it joins the superior mesenteric vein (i) to form the vena portse.

Between its origin and termination it receives branches corresponding
with the following arteries : vasa brevia (<?), left gastro-epiplo'ic (e), and

pancreatic. The inferior mesenteric vein (o?) opens into it about its

middle.

The vena portce (fig. 146, a) is formed by the union of the splenic and

superior mesenteric veins. Its origin is placed in front of the vena cava,
but beneath the pancreas, and two inches from the right end. The vessel

is about four inches long, and is directed upwards in the small omentum,
behind the bile duct and the hepatic artery, to the transverse fissure of the

liver, where it divides into a right and a left branch.

Fig. 146.

a. Trunk of the vena ports?.

b. Upper mesenteric.

c. Right gastro-epiploic.

d. Inferior mesenteric.

e. Left gastro-epiploic.

/. Coronary of the stomach.

a. Vasa brevia.

a
t

VENA POKT;E AND THE VEINS JOINING IT (Ilenle: Anatamie des Menschen).

In its course it is joined by the coronary vein (/), and by the cystic
vein near the liver.

The right branch enters the transverse fissure to ramify in the right
lobe of the liver.

The left branch is distributed to the left part of the liver, and gives a

small branch to the Spigelian lobe.

29

r
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This vein commences by roots in the viscera nbove mentioned, like any
other vein, but it is deficient in valves ; and it ramifies through the struc-

ture of the liver in the same manner as an artery. Its radicles communi-
cate with the systemic veins on some parts of the intestinal tube, but more

particularly on the rectum.

BILE DUCTS. Two hepatic ducts issue at the transverse fissure of the

liver (fig. 158), one from each lobe, and unite to form the following :

The common hepatic duct is an inch and a half long, and receives at

its termination the duct of the gall bladder, the union of the two giving

origin to the common bile duct.

The common bile duct (ductus communis choledochus) is about three

inches long. It descends almost vertically beneath the upper transverse

portion of the duodenum ; then passing between the pancreas and the

vertical piece of the duodenum, it opens into this portion of the intestine

at the inner side, and above the middle. Whilst in the small omentum
the duct lies to the right of the hepatic artery, and somewhat before the

portal vein.

Before piercing the coats of the intestine it is joined commonly by the

pancreatic duct, but the two may enter the duodenum separately.

SYMPATHETIC AND VAGUS NERVES.

SYMPATHETIC NERVE. In the abdomen, as in the thorax, the sympa-
thetic nerve consists of a gangliated cord on each side of the vertebral

column, and of prevertebral centres or plexuses, which furnish branches

to the viscera.

Two prevertebral plexuses exist in the abdomen. One of these, the

epigastric, is placed behind the stomach, and supplies nerves to all the

viscera above the cavity of the pelvis. The other, the hypogastric plexus,
is situate in the pelvis, and distributes nerves to the pelvic viscera.

The knotted or gan<?liated cord will be met with in a subsequent stage
of the dissection ; and only the great solar plexus with its offsets is tojbe
now examined.

Dissection. To denude the epigastric plexus, the following dissection

is to be made : After the air has been let out of the stomach and duode-

num, the portal vein, the common bile duct, and the gastro-epiploic ves-

sels are to be cut through near the pylorus; and the stomach, duodenum,
and pancreas are to be drawn over to the left side. On raising the liver

the vena cava appears : the vein is to be cut across above the junction of

the renal vein with it, and the lower end is to be drawn down with hooks.

Beneath the vein the dissector will find the large reddish semi-lunar

ganglion ; and mixed up with the nerves of the plexus are numerous

lymphatic glands, and a dense tissue, which require to be removed with

care. From its inner part he can trace the numerous nerves and ganglia
around the coeliac and superior mesenteric arteries, and the secondary

plexuses on the branches of those arteries. From the outer part of the

ganglion offsets are to be followed to the kidney, the suprarenal body, and
the diaphragmatic arteries : at its upper part the junction with the large

splanchnic nerve may be seen ; and deeper than the last, one or two smaller

splanchnic nerves may be observed in a fissure of the diaphragm, which

throw themselves into the coaliac and renal plexuses.
The student should then trace the ending of the pneumogastric nerves

on the stomach. The left nerve will be found at the upper border in front
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near the oesophagus ; and the right nerve will be seen at a corresponding

point on the opposite aspect. Branches from the right nerve are to be

followed to the plexus of the sympathetic by the side of the coeliac axis,

and from the left, to the hepatic plexus.
The EPIGASTRIC or SOLAR PLEXUS is a large network of nerves and

ganglia, which lies in front of the aorta and the pillars of the diaphragm :

it fills the space between the suprarenal capsules of opposite sides, and
extends downwards to the pancreas, surrounding the coeliac axis and the

superior mesenteric artery. The plexus is connected on each side with

the large and small splanchnic nerves ; and it is joined also by an offset

of the right pneumo-gastric nerve. Large branches are furnished to the

different viscera along the vessels.

The semilunar ganglia, one on each side, are the largest in the body,
and each is joined at the upper end by the great splanchnic nerve. Each
is situate at the outer part of the plexus, close to the suprarenal body, and
on the pillar of the diaphragm : the ganglion on the right side is beneath
the vena cava. Irregular in shape, the mass is oval, or divided into

smaller ganglia : from its outer side nerves are directed to the kidney and
the suprarenal capsule.

Offsets of the plexus. The nerves supplied to the viscera form plexuses
around the vessels ; thus there are coeliac, mesenteric, renal, spermatic,

diaphragmatic, &c.

Diaphragmatic plexus. This plexus comes from the upper part of the

semilunar ganglion, but it soon leaves the artery to enter the substance of

the diaphragm : a communication takes place between the phrenic nerve

of the cervical plexus (p. 80) and these branches of the sympathetic. On
the right side is a small ganglion where the plexus is joined by the spinal
nerve ; and from it filaments are supplied to the vena cava and the supra-
renal body. The ganglion is absent on the left side. (Swan.)

The suprarenal nerves are very large and numerous, in comparison with

the size of the part supplied, and are directed outwards to the suprarenal

body. One of the splanchnic nerves communicates with this plexus.
The renal plexus is derived from the semilunar ganglion and outer part

of the plexus, and is joined by the smallest splanchnic nerve. The nerves
surround the renal artery, having small ganglia on them, and enter the

kidney with the vessels. An offset is given from the renal to the sper-
matic plexus (p. 443).
The codiac plexus is a direct continuation of the plexus around its artery :

it is joined by the small splanchnic nerve on each side, and by an offset

from the right pneumo-gastric nerve. The plexus divides like the artery
into three parts coronary, splenic, and hepatic.

a. The coronary plexus accompanies the vessel of the same name to the

upper border of the stomach, where it ends : it communicates with the left

vagus nerve.

b. The splenic plexus furnishes offsets to the pancreas, and to the

stomach along the left gastro-epiploic artery : and it is joined by an offset

from the right pneumo-gastric nerve.

c. The hepatic plexus is continued on the vena portae, the hepatic artery,
and the bile duct into the liver, and ramifies on those vessels : in the small

omentum, the plexus is joined by offsets from the left vagus. The follow-

ing secondary plexuses are furnished around the branches of the hepatic

artery, and have the same name and distribution as the vessels :

A pyloric plexus is distributed along the upper border of the stomach.
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Two other plexuses gastro-epiplo'ic (right) and pancreatico-duodenal,

correspond in distribution with the branches of each artery.
A cystic plexus ramifies in the coats of the gall bladder with its artery.
The remaining offsets of the plexus, viz., superior and inferior mesen-

teric, aortic, and spermatic, have been already noticed (p. 443) ; but the

derivation of the superior mesenteric and aortic plexuses from the epigas-
tric centre can be now seen.

Ending of the splanchnic nerves. The large nerve perforates the crus

of the diaphragm, and generally ends altogether in the semilunar gan-

glion.
The small nerve comes through the same opening in the diaphragm as

the preceding, and joins the cceliac plexus.
The smallest nerve, which is often absent, throws itself into the renal

plexus.

Ending of the vagus nerve. The pneumo-gastric nerves end in the

stomach :<

The left nerve divides into branches, which extend along the small cur-

vature, and over the front of the stomach ; these send offsets to the hepatic

plexus.
. The right nerve is distributed to the posterior surface of the stomach

near the upper border ;
it communicates with its fellow, and with the

cceliac and splenic plexuses.
Dissection. The viscera are now to be removed from the abdomen, in

order that the body may be turned for the dissection of the Back and
lower limbs.

The stomach and the spleen, with the duodenum and the pancreas, are

to be taken away together by cutting through' the oeosphagus near the dia-

phragm, as well as the vessels and nerves they receive. The liver is to

be removed from the abdomen by dividing its ligaments, and incising the

vena cava between the posterior border and the diaphragm.
At the same time the left testicle, and the right kidney with the supra-

renal body, should be removed for examination whilst the body is turned ;

the former can be taken out by cutting through the spermatic cord, and

the latter by dividing the vessels about the middle.

Directions. Supposing the body to be now turned for the dissection

of the Back, and to lie with the face downwards for the usual time, the

dissector may look first to the fascia lumborum, which is described in the

Dissection of the Back, p. 357.

The rest of the time should be occupied in learning the viscera included

in the following Section.

SECTION IV.

ANATOMY OF THE VISCERA OF THE ABDOMEN.

THE STOMACH.

THE stomach is the dilated part of the alimentary tube between the

resophagus and the small intestine, into which the masticated food is re-

ceived to be changed into chyme.
Dissection. To see the form, the stomach must be blown up moder-
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ately, and the surface cleaned ; but, previously, let the student detach the

spleen, and cut through the duodenum close to the pylorus.
Forms and Divisions. The stomach is somewhat conical in form (fig.

147). Its size varies much in different bodies, and is sometimes much
diminished by a constriction in the centre; when it is moderately dis-

tended, it is about twelve inches long and four wide. There are two ends,
two orifices, two surfaces, and two borders or curves to be examined.

Extremities. The left end or tuberosity (fundus ventriculi) is the

largest part of the stomach, and projects about three inches to the left of

the opening of the ossophagus. The right or pyloric end, much smaller

than the other, is cylindrical, and forms the apex of the cone to which the

stomach is likened.

Openings. The left opening (cardiac), which communicates with the

cesophagus, is at the highest part of the stomach, and is funnel-shaped
towards the cavity of the organ. The right or pyloric orifice opens into

the duodenum, and is guarded internally by a muscular band (pylorus) :

at the same spot the stomach is slightly constricted externally, where a

firm circular ring may be felt.

Surfaces. The surfaces (anterior and posterior) are somewhat flattened

when the viscus is empty, but rounded when it is distended : the parts in

contact with them have been referred to (p. 431).
Borders. The upper border or small curve is concave towards the left

opening, but convex at the opposite end ; and the lower border or large
curve is convex, except near the right end, where it is concave the con-

cavity of the one border corresponding with the convexity of the other.

An arterial arch, and a fold of peritoneum (omentum) are fixed to each
border.

STRUCTURE. In the wall of the stomach are four coats, viz., serous,

muscular, fibrous, and mucous ; and belonging to these there are vessels,

nerves, and lymphatics.
Serous coat. The peritoneum gives a covering to the stomach, and is

adherent to the surface, except at each margin, where an interval exists

corresponding with the attachment of the small and large omentum : in

those spaces are contained the vessels, nerves^ and lymphatics. During
distension of the stomach the spaces above mentioned are much di-

minished.

The muscular coat will be laid bare by the removal of the serous cover-

ing. It consists of three sets of fibres longitudinal, circular, and oblique ;

these lie from without inwards in the order mentioned^ and are unstriated

or involuntary.
The longitudinal fibres (fig. 147, a) are derived from the oesophagus;

they spread over the surfaces, and are continued to the pylorus and the

small intestine. The fibres are most marked along the borders, particu-

larly at the smaller one; and at the pylorus they are stronger than in the

centre of the stomach.

The circular fibres (fig. 147, b) form the middle stratum, and will be
best seen by removing the longitudinal fibres near the pylorus. They
reach from the left to the right end of the stomach ; but at the pylorus

they are most numeT-ous and strongest, and form a ring or sphincter (e)
around the opening.
The oblique fibres (fig. 147, e) are continuous with the circular or deep

layer of the oesophagus. On the left and right of the cardie orifice they
are so arranged as to form a kind of sphincter (d and e) (Henle); but
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those on the left (e), the strongest, arch over the great end of the stomach,
and spread out on the anterior and posterior surfaces, gradually disappear-

ing on them.

Fibrous coat. By removing the muscular layer over a small space, the

fibrous coat will appear as a white shining stratum of areolar tissue. This

coat gives strength to the stomach, and serves as a bed in which the larger
vessels and nerves ramify before their distribution to the mucous layer.

' If a small opening is made in this membrane, the mucous coat will project

t?n through the stomach to be distended with air.
DO

Fig. 147.
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DIAGRAM REPRESENTING THE ARRANGEMENT OF THE MUSCULAR FIBRES OF THE STOMACH.
Part of each of Che two external coats is removed.

a. External or longitudinal fibres. . Oblique fibres, more numerous, on the right of

b. Middle or circular. the cardiac orifice, and covering the great

e. Sphincter of the pylorus. end of the stomach.

d. Oblique fibres on the left of the cardiac

opening.

The mucous coat will come into view on cutting open the stomach, hut

the appearances now described can be recognized only in a recent stomach.
This coat is a thickish layer, of a pale rose color soon after death in the

healthy condition. In the empty state of the stomach the membrane is

less vascular than during digestion ; and in infancy the natural redness is

greater than in childhood or old age. When the stomach is contracted the

membrane is thrown into numerous wavy ridges or ruga, which become

longitudinal along the great -curve, towards the pylorus.
The thickness of the mucous membrane is greatest, near the pylorus ;

and at that spot it forms a fold, opposite the muscular ring, which assists

in closing the opening. If this membrane and its submucous layer are

removed from the pyloric part of the stomach, the ring of muscular fibres

(sphincter of the pylorus) will be more perfectly seen.

. Microscopic structure of the mucous membrane. With the aid of a lens,

the surface of the mucous membrane, when well washed, may be seen to

be covered by shallow depressions or alveoli (fig. 148), which measure
from Tj^th to j^th of an inch across. Generally hexagonal or polyjro-
nal in outline, the hollows become larger and more elongated towards the

small end of the stomach ; and near the pylorus the margins of the alveoli

project, and become irregular. In the bottom of each depression are the

apertures of minute tubes.
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By means of a thin section under the microscope the membrane may
be observed to be composed almost altogether of minute vertical tubes,
which lie side by side, and project into the submucous tissue. Measuring
from ^th to gV^ of an inch in length, the tubes are closed at. the deep
end ; but they open on the surface of the stomach both in the alveoli (fig.

148) and in the interalveolar spaces. They are formed of a homogeneous
membrane, and are for the most part straight, but towards the pylorus

they increase in length, and are somewhat sacculated at the deep extrem-

ity; some are divided into two or more pieces (fig. 149).

<D

bo

Fig. 148. Fig. 149.
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ALVEOLAR DEPRESSIONS op THE
Mucous MKMBRAXR OF THB STO-

MACH, magnified 32 diameters,
with the minute tubes opening
into them (Sprott Boyd.)

ENLARGED REPRESENTATION OF THE TUBES OF THE

STOMACH.
a. Gastric tube from the pyloric end lined, throughout,

by columnar epithelium (Kfilliker).

b. Gastric tube from the cardiac end, with a columnar

epithelium lining near the mouth, and flattened nu-

cleated granular cells beyond (Thomson).

At the cardiac end of the stomach the tubes are lined at the free end

by columnar epithelium (fig. 149, b) ; but in the closed end by flattened

and granular nucleated cells, which are named peptic glands, and are sup-

posed to give origin to the gastric fluid. Towards the pylorus the tubes

are closed throughout by columnar epithelium (fig. 149, a) and secrete

mucus.
A columnar epithelium covers the surface of the mucous membrane, and

enters the small tubules.

On the attached surface of the mucous membrane is a thin layer of in-

voluntary muscular fibres, separating it from the fibrous coat : it is said to

send offsets amongst the tubules.

Bloodvessels. The arteries of the stomach, after supplying the mus-
cular coat, ramify in the submucous tissue

; from this anastomosis fine

offsets are continued on the tubes to the inner surface of the mucous mem-
brane, where they form a network. The veins begin in the mucous mem-
brane, receive branches from the muscular coat, and deliver their blood

into the portal system.

Lymphatics. Two layers of absorbents, superficial and deep, exist in

the stomach : the latter begin in a plexus beneath the tubules, and form a
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network in the fibrous layer. Both sets leave the stomach with the

bloodvessels.

Nerves. The nerves are derived from the pneumo-gastric and sympa-
thetic (p. 451), and can be followed to the fibrous coat; small ganglia
have been observed on them.

SMALL INTESTINE.

The three parts into which the small intestine is divided, have the fol-

lowing characters :

The duodenum measures as much as the breadth of twelve fingers, viz.,

about ten inches, and is more fixed than the rest of the intestinal tube.

It is wider than either the jejunum or the ileum, and its muscular coat is

also thicker. Into it the common bile and pancreatic ducts pour their

contents.

The jejunum and the ileum together measure about twenty feet in

length, and are connected with the mesentery. There is not any percep-
tible difference between the termination of the one and the commencement
of the other, but two-fifths of the length are assigned to the jejunum,
and three-fifths to the ileum. Between the ends, however, a marked dif-

ference may be perceived ; for the upper part of the jejunum is thicker

and more vascular than the lower part of the ileum, and its width is also

greater.
STRUCTURE. In the small intestine the wall is formed by the same

number of layers as in the stomach, viz., serous, muscular, fibrous, mucous,
and submucous.

Dissection. The different layers are to be examined on pieces, about

three inches long, taken from the duodenum, the upper part of the jejunum,
and the lower end of the ileum. After the pieces have been cut off, they
are to be distended with air ; and the serous covering is to be torn off for

a short distance, to show the muscular coat, but in doing this, the external

longitudinal fibres will be taken away without great care.

The serous coat is closely connected with the subjacent muscular layer.
To the jejunum and ileum it furnishes a covering, except at the attached

part where the vessels enter : at this spot the peritoneum is reflected off to

form the mesentery, and a space exists resembling that at the borders of

the stomach. The peritoneum surrounds the duodenum only partly; this

peculiarity has been described at p. 438.

The muscular coat is constructed of two sets of fibres, a superficial or

longitudinal, and a deep or circular. The fibres are pale in color, and are

not striated.

The longitudinal fibres form a thin covering, which is most marked at

the free border of the gut.
The circular fibres are much more distinct than the others, and give

the chief strength to the muscular coat : they do not form complete rings
around the intestine.

Dissection. On the removal of a part of the muscular stratum from

the jejunum or the ileum, the submucous fibrous layer will come into view.

The fibrous coat has the same position and use as the corresponding

layer in the stomach.

Dissection. In the upper part of the duodenum the student is to seek

some small compound glands those of Brunner, which are imbedded in

the submucous tissue. They lie beneath the mucous membrane, and will
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be seen shining through the fibrous layer, when the muscular coat has

been taken away.
The pieces of intestine may be opened and washed to show the mucous

coat, but the gut should be cut along the line of attachment of the mesen-

tery, so as to avoid Peyer's glands on the opposite side.

Mucous coat. The lining membrane is thicker and more vascular at

the beginning than at the ending of the small intestine. It is marked by
numerous prominent folds (valvulse conniventes) ; and the surface of the

membrane is covered with small processes (villi) like the pile of velvet.

Occupying the substance of the mucous coat are numerous glands ; and

covering the whole is a columnar epithelium.
A thin layer of non-striated muscular fibres (muscularis mucosce) covers

the outer surface* of this coat (fig. 1.54, rf),
and sends inwards prolonga-

tions between the tubules into the villi.

The valvulce conniventes (fig. 150) (valves of Kerkring) are permanent
'

ridges of the mucous membrane, which are arranged circularly in the j~
intestine, and project into the alimentary mass. Crescentic in form,

they extend round the intestine for half or two-thirds of its circle, and^ Q

Fig. 150.
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THE DUODENUM OPENED SHOWING THE VALVUL.ZE CONNIVBNTES, AND THE OPKNINO OF THE BILE
DUCT. The duct of the pancreas is also represented in greater part of its course.

a. Duodenum. d. Pancreatic duct.

&. Pancreas. e. Opening of the common duct in the intestine

c. Common bile duct. (Henle).

some end in bifurcated extremities. Larger and smaller folds are met

with, sometimes alternating ; and the larger are about two inches long,
with one-third of an inch in depth towards the centre. Each is formed
of a doubling of the mucous membrane, which incloses vessels between
the layers.

They begin in the duodenum, about one or two inches beyond the py-
lorus, and are continued in regular succession to the middle of the jeju-
num ; but beyond that point they become smaller and more distant from
one another, and finally disappear about the middle of the ileum, having
previously become irregular and rudimentary. The folds are largest and
most uniform beyond, and not far from the opening of the bile duct.

The aperture of the common bile and pancreatic ducts (fig. 150, e) is a
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narrow orifice, from three to four inches from the pylorus, and is situate

in a small prominence of the mucous membrane, at the inner and posterior

part of the duodenum (p. 445). A probe passed into the bile duct will

show the oblique course (half an inch) under *he mucous coat. Some-
times the pancreatic duct opens by a distinct orifice.

Microscopic structure of the mucous membrane. With the use of the

microscope, and with pieces of fresh intestine, the student will be able to

make out the nature of the villi, the glandular bodies, and the epithelium.
Villi. When a piece of the lower part of the duodenum, from which

the mucus is washed away, is examined in water, the mucous membrane
will be seen to be studded over thickly with small projections, like those

on velvet. These bodies exist along the whole of the small intestine, and
are irregular in form (fig. 153,

A
)
some being triangular, others conical or

cylindrical with a large end. Their length is from ?Vtn * 5W*Q ^ an

inch ; and they are best marked where the valvulse conniventes are largest.
In the duodenum their number is estimated at 50 to 90 in a square line,

but in the lower end of the ileum at only 40 to 70 on the same surface

(Krause).
Each villus is an extension of the mucous coat, and is covered by col-

epithelium. One or sometimes two arterial twigs form a capillary
twork beneath the mucous covering (fig. 144,

A
), and end generally in

single emerging vein. A single lacteal, or two forming a loop with

branches (fig. 151,
B
), occupies the centre, and communicates with

tr __
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A. VESSELS OF THE VILLI IN THE MOUSE, IN- B. LACTEALS AND PLEXUS OF VESSELS IN TWO
JECTED BY GERLACH (Kollicker). VILLI, INJECTED BY TKICHMAN.

a. Artery, and 6, vein. a. Lacteal vessel, single in one villus, double

in the other.

6. Plexus of vessels

c. Plexus of lacteals below the villi. (Quain's

Anatomy.)

plexus below the villus. Around the lacteals a thin layer of unstriated

muscular fibre is arranged longitudinally (Briicke). Nerves have not

been detected in the villus.

Glands. In the glandular apparatus of the small intestine are included
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the crypts of Lieberkiihn, solitary glands, and Payer's and Brunner's

glands.
The crypts of Lieberkiihn (fig. 154, a) are minute simple tubes, similar

to those in the stomach, though not so closely aggregated, which exist

throughout the small intestine. They open on the surface of the mucous
membrane by small orifices between the villi, and around the larger

glands ; but closed at the opposite end, they project into the submucous

layer, and are seldom branched. Their length is from ^th to ^th of an

inch: they are filled with a translucent fluid containing granules, and are

lined by a columnar epithelium.
The so-called solitary glands (fig. 153,

B
) are roundish white eminences,

about the size of mustard seed if distended, which are scattered along the

small intestine, but in greatest numbers in the ileum. Placed on all parts
of the intestine, and even on or between the valvular conniventes ; they
are covered by the vjlli of the mucous membrane, and are surrounded at

Fig. 152.

B

A. PATCH OF PETER'S GLANDS FOUR TIMES EN-

LAROKD.

a. Surface of the mucous membrane covered

with villi.

b. Pits over the follicles where the villi are ab-

sent.

B. MAGNIFIED REPRESENTATION OF AN INJEC-

TION IN THE RABBIT, BY FRET, OF THE
VESSELS SURROUNDIXH AND PENKTRATINU

TH B FOLLICLES IN A PATCH OF PETER (K61-

licker).

the'r circumference by apertures of the crypts of Lieberkiihn. They are

closed lymph follicles beneath the mucous coat, which project into the

gut; and they are formed of a network of reticular connective tissue with

lymph-corpuscles between the meshes. Fine capillary vessels permeate
the mass; and it is surrounded by a plexus of lymphatic vessels.

The glands of Pei/er (fig. 153,
A
) (glandulae agminatae) exist chiefly in

the ileum, in the form of oval patches, which measure from half an inch

to two inches or more in length, and about half an inch in width. They
are situate on the part of the intestine opposite to the attachment of the

mesentery, and their direction is longitudinal in the gut: usually they are

from twenty to thirty in number. In the lower part of the ileum they are

largest and most numerous; but they decrease in number and size up-

r.
-
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wards from that spot, till at the lower part of the jejunum they become

irregular in form, and may consist only of small roundish masses.

The mucous membrane over them is hollowed into pits (fig. 152, 6),
and is generally destitute of villi on the subjacent follicles (fig. 153,

A
),

but between the pits it has the same characters as in other parts.

Fig. 153.
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A. A PIECE OF Mucors MEMBRANE ENLARGED, with its villi and tubules. Part of a patch of

Peyer's glands is also represented with the follicles (a), each having a ring of tubes at the cir-

cumference. B. A "solitary gland" of the small intestine, also enlarged, covered by villi

(Boehm).

A patch, when examined by the microscope, appears to be but a collec-

tion of lymph follicles like the "solitary glands" (fig. 153), which are

round or oval in form, and are covered by the mucous membrane. Around
each follicle is a ring of apertures of the crypts before described. The

follicles have the same composition as the

scattered "
solitary glands."

Fine arterial twigs (fig. 152,
B
) ramify

on the follicles, and send inwards capillary
offsets which form a network in the inte-

rior, and converge to the centre. Lacteal

vessels form plexuses around and beneath
the follicle, but do not penetrate the wall.

The Glands ofBrunner (fig. 154, i) are

small compound bodies, similar to the buc-

cal and labial glands of the mouth, which
exist in the duodenum. For a few inches

near the pylorus they are most numerous,
and there they are visible without a lens,

being nearly as large as hemp seed. The

glands consist of lobules, with appertaining

excretory tubes : and each ends on the sur-

face of the mucous membrane by a duct

(c), whose aperture is slightly larger than

the mouths of the contiguous crypts of

Lieberkiihn ; they secrete mucus.

Epithelium. The epithelial lining of the

mucous membrane of the small intestine is

of the columnar or cylindrical kind. On
the villi it forms a distinct covering of

elongated pieces. It sinks into the crypts

MAGNIFIED VIEW OF THE Mucous
MEMBRANE OF THE DUODENUM, with

the tubules of LieberkUhn and a

gland of Brunner.

. Tubules.

6. Gland of Brunner.

c. Duct of the gland.

d. Submucous layer of muscular fibres

(KOlliker),.
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of Lieberkiihn, and into the ducts of the glands of Brunner, and gives them
a lining.

Dissection. To demonstrate the areolar tissue between the coats of the

intestine, a piece of the bowel turned inside out is to be inflated forcibly ;

and to insure the success of the attempt, a few cuts may be previously
made through the peritoneal coat. The air enters the wall of the intes-

tine where the peritoneal covering is injured, and spreads through the

whole gut ; but opposite the solitary glands, and the patches of Peyer, the

mucous coat is more closely connected with the contiguous structures, and
the subjacent portion will not be distended with the air. The piece of the

intestine may be examined when it is dry.
Vessels .of the intestine. The branches of arteries ramify in the sub-

mucous layer, and end in a network of small twigs in the mucous mem-
brane, which supplies the folds, the villi, and the glands. Opposite

Peyer's patches the intestine is most vascular ; and the vessels form circles

around the follicles, before supplying offsets to them. The veins have

their usual resemblance to the companion arteries.

The absorbents consist of a superficial set (lymphatics) in the muscular

coat ; and of a deep plexiform set (lacteals) in both the mucous and sub-

mucous layers. The two sets join, and all end in larger trunks in the

mesentery.
Nerves of the small intestine come from the upper mesenteric plexus,

and entering the coats by the side of the arteries, form plexuses with in-

terspersed ganglia. One such plexus is contained in the muscular coat

between the longitudinal and circular h'bres (Auerbach) ; and another is

placed in the submucous layer (Meissner) : they join freely by branches

through the intestinal coats, and reach from the pylorus to the extremity
of the alimentary tube.

Structure of the common bile duct. The bile duct consists of an exter-

nal or strong fibrous layer, and of an internal or mucous coat which is

lined by columnar epithelium. On the surface of the inner membrane are

the openings of numerous branched mucous glands, which are imbedded
in the fibrous coat ; some of them are aggregated together, and are visible

with a lens.

LARGE INTESTINE.

The large intestine is the part of fhe alimentary canal between the

termination of the ileum and the anus.-1 Its division and its attachment

by peritoneum to the abdominal wall, have been described (p. 4JJ3).
In length this part of the alimentary canal measures about five or six

feet one-fifth of the length of the intestinal tube. The diameter of the

colon is largest at the commencement in the caecum, and gradually de-

creases as far as the rectum, where there is a dilatation near the end.

When compared with the small intestine, the colon is distinguished by
the following characters : It is of greater capacity, being in some parts as

large again, and is more fixed in its position : it is also free from convolu-

tion, except in the left iliac fossa, where it forms the sigmoid flexure.

Instead of being a smooth cylindrical tube, the colon is sacculated, and is

marked by three longitudinal muscular bands, which alternate with as

many rows of dilatations ; but at the lower part of the large intestine

(rectum), the surface is smooth, and the longitudinal bands have disap-

peared. Attached to the surface at intervals, especially along the trans-
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Fig. 155.

verse colon, are processes of peritoneum containing fat the appendices

epiplo'icae.

Dissection. For the purpose of examining the large intestine the

student should cut off and blow up the caecum, with part of the ileum

entering it ; he should prepare in a similar

way a piece of the transverse colon, and a

piece of the sigmoid flexure (about four inches

of each). The areolar tissue and the fat are

to be removed with care from each, after it

has been inflated.

The C^CUM, or the head of the colon (fig.

155, a) (caput caecum coli) is the rounded

part of the large intestine which projects, in

the form of a pouch, below the junction of

the ileum with it. Jt measures about two
inches and a half in length, and though
gradually narrowing inferiorly, the cascum is

the widest part of the colon hence the name

caput coli. At its inner side it is joined by
the small intestine (6) ; and still lower there

is a small worm-like projection (c) the ver-

miform appendix.

Appendix vermiformis (fig. 155, c). This
little convoluted projection is attached to the

lower and hinder part of the caecum, of which
it was a continuation, at one period, in the

embryo. From three to six inches in length,
the appendix is rather larger than a goose-

quill, and is connected to the inner part of

the caecum by a fold of peritoneum. It is

hollow, and has an aperture of communica-
tion with the intestine (rf).

In structure it

resembles the rest of the colon.

Dissection. To examine the interior of the

caecum, and the valve between it and the

small intestine, the specimen should be dried,

and the following cuts should be made into

it : One oval piece is to be taken from the

ileum near its termination ; another from the

side of the caecum, opposite the entrance of the small intestine.

lleo-ccecal valve (fig. 155). This valve is situate at the entrance of the

ileum into the caecum. It is composed of two pieces, each with a different

inclination, which project into the interior of the caecum, and bound a

narrow, nearly transverse aperture of communication between the two

differently-sized portions of the alimentary canal.

The upper piece of the valve, ileo-colic (c) projects horizontally into

the large intestine, opposite the junction of the ileum with the colon. And
the lower piece, ileo-ccecal (/), which is the larger of the two, has a ver-

tical direction between the ileum and the caecum. At each extremity of

the opening the pieces of the valve are blended together; and the result-

ing prominence (g] extends transversely on each side of the intestine,

forming the fraena or retinacula of the valve.

INTERIOR OF A CJF.OUM DIUBJI AND
LAID OPEN,

a. Ceecnm.

b. Small intestine

c. Vermiform appendix, and d, its

aperture.

e. Ilio-colic piece of the valve at

the junction of the small in-

testine.

/. Ilio-csecal piece of the valve.

g. Retinaculum of the valve on

each side.
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The size of the opening depends upon the distension of the intestine ;

for when the retinacula of the valve are stretched the margins of the

aperture are approximated, and may be made to touch.

Each piece of the valve is formed by circular muscular fibres of the in-

t -stinal tube, covered by mucous membrane ; as if the ileum was thrust

obliquely through the wall of the caecum, after being deprived of its peri-
toneal coat and layer of longitudinal fibres. This construction is easily
seen on a fresh specimen by dividing the peritoneum and the longitudinal

fibres, and gently drawing out the ileum from the caecum.

The opening of the appendix into the csecum (d) is placed below that

of the ileum. A piece of mucous membrane partly closes the aperture,
and acts as a valve.

Folds or ridges are directed transversely in the interior of the gut, and

correspond with depressions on the outer surface : these folds result from

the doubling of the wall of the intestine, and the largest inclose vessels.

STRUCTURE OF THE COLOX. The coats of the large are similar to

those of the small intestine, viz., serous, muscular, fibrous, and mucous.

Serous coat. The peritoneum does not clothe the large intestine,

throughout, in the same degree. It covers the front of the caecum, and
the front and sides of the ascending and descending colon ; but in neither

does it reach commonly the posterior aspect (p. 438). The transverse

colon is incased like the stomach, and has intervals along the borders,
where the transverse meso-colon and the great omentum are attached.

The muscular coat is formed by longitudinal and circular fibres, as in

the small intestine.

The longitudinal fibres may be traced as a thin layer over the surface,

but most are collected into three longitudinal bands, about a quarter of an
inch in width. On the vermiform appendix the fibres form a uniform

layer ; but they are continued thence into the bands on the caecum and
colon : on the rectum they are diffused over the surface. When the

bands are divided the intestine elongates the sacculi, and the ridges in

the interior of the gut, disappearing at the same time.

The circular fibres are spread over the whole surface, but are most
marked in the folds projecting into the intestine. In the rectum (to be

afterwards seen) they form the band of the internal sphincter muscle.

The fibrous coat resembles that of the small intestine. It will be ex-

posed by removing the peritoneal and muscular coverings.
The mucous coat, which may be examined on opening the intestine, is

smooth, and of a pale yellow color
; and it is not thrown into special folds,

except in the rectum. The surface is free from villi
; and by this circum-

stance the mucous membrane of the large, can be distinguished from that

of the small intestine. This difference in the two portions of the alimen-

tary tube is well marked on the ilio-csecal valve ;
for the surface looking

to the small intestine is studded with villi, whilst the lower surface, covered

by the lining membrane of the caecum, is free from those small eminences.

Microscopic appearances. In a piece of fresh intestine the microscope
will show the mucous membrane to possess small tubes or crypts, and
some larger solitary follicles; with an epithelial covering on the free sur-

face, and a thin muscular layer (muscularis mucosce) on the other, whose

arrangement is similar to that of the small intestine.

The tubules (fig. 15G,
B
) occupy the whole length of the large gut, and

resemble those of the small intestine, but are more numerous and closer

together. Their orifices on the surface are circular ('), and are more uni-
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Fig. 156. formly diffused than the apertures of the
tubules in the small gut. A vertical section of
the membrane (

2

) will show the tubes to ex-
tend vertically from the surface into the sub-
mucous coat, and to be longer than the crypts
of Lieberkiihn in the jejunum and ileum

; they
measure from s

l
sth to ^th of an inch in length.

The so-called solitary glands (fig. 156,
A
)

are scattered here and there through the large
intestine

; but they are in greatest number in
the caecum and vermiform appendix. They
are whitish rounded bodies from ^th to TVtu

of an inch in diameter, and are situate in the

submucous layer amongst the tubules. They
are lymph follicles with a structure like that
in the small intestine.

The epithelium is of the columnar kind,
and enters, the tubules.

Vessels. The distribution of the
ve|pls

in the wall of the large intes-

tine is the same as in the smaller bowel.

Nerves. In the coats of the large intestine the nerves have the plexi-
form arrangement like that in the small gut.
The absorbent vessels form two sets as in the small intestine; after leav-

ing the gut they join the lymphatic glands along the side of the colon.

ENLARGED VIEW OF "A SOLITARY

GLAND," and of the tubules of

the mucous coat. (Boehm.)

A. Gland of the large intestine.

B. Tubules of the mucous mem-
brane.

1. Surface opening.
2. Side view of the tubes.

3. Pits for the closed ends of the

tubes in the submucous

tissue.

THE PANCREAS.

The pancreas (fig. 145, e) is a narrow flattened gland, from six to eight
inches in length, which has some resemblance to a dog's tongue. It is

larger at the right than the left end ; and it is divided into head, tail, and

body.
The head, or the right extremity, occupies the concavity of the duo-

denum; and the left extremity, or the tail, is rounded, and touches the

spleen.
The body of the gland is narrowest a little to the right of the vertebral

column, and is thickest at the upper border ; it measures about one inch

and a half in breadth, and from half an inch to an inch in thickness.

The connections of the pancreas with surrounding parts are described at

p. 446.

Dissection. Let the pancreas be placed on the anterior surface, and
let the excretory duct be traced from the head to the tail by cutting away
the substance of the gland. The small duct will be recognized by its

whiteness.

STRUCTURE. The pancreas is a gland consisting of separate lobules,

and is provided with a special duct. It is destitute of a distinct capsule ;

but it is surrounded by areolar tissue, which projects into the interior,

and connects together its smaller pieces. The fluid secreted by it assists

in the digestion of the aliment.

The lobules are soft and loose, and of a grayish-white color, and are

united into larger masses by areolar tissue, vessels, and ducts. Each con-

sists ultimately, as in the parotid, of the branchings of the excretory duct,
which end in closed vesicular extremities, and are surrounded by a plexus
of vessels. In the vesicles the epithelium is spheroidal.
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The duct of the pancreas (fig. 150, d) (canal of Wirsnng) extends the

entire length of the gland, and is somewhat nearer the lower than the

upper border. It begins in the tail of the pancreas, where it presents a

bifurcated extremity; and as it continues onwards to the head, it receives

many branches. It finally ends by opening into the duodenum, either in

union with, or separate from the common bile duct (p. 457). Of the tribu-

tary branches, the largest is derived from the head of the pancreas.
The duct measures from T

J

jth to y^th of an inch in diameter near the

duodenum. It is formed of a fibrous and a mucous coat : the latter is

lined by a cylindrical epithelium, and is provided with small glands in the

duct and its largest branches.

Vessels, lymphatics, and nerves. The arteries and veins have been
described (p. 447); and the lymphatics join the lumbar glands. The
nerves are furnished by the solar plexus.

THE SPLEEN.

The spleen is a vascular spongy organ of a bluish or purple color, some-
times approaching to gray. Its texture is friable, and easily broken under

pressure. The use of the spleen is unknown.
The viscus is somewhat elliptical in shape, and is placed vertically

against the great end of the stomach. Its size varies much. In the

adult it measures commonly about five inches in length, three or four

inches in breadth, and one inch to one inch and a half in thickness. Its

weight lies between four and ten ounces, and is rather less in the female
than the male.

At the outer aspect it is convex towards the ribs, the inner surface is

marked by a longitudinal ridge, nearer the posterior than the anterior

border, into which the vessels plunge to ramify in the interior. Before

and behind the ridge, the surface is flattened or somewhat hollowed. The

spot where the vessels enter is named the hilum of the spleen.
The anterior border is thinner than the posterior, and is often notched.

Of the two extremities, the lower is more pointed than the upper.
Small masses or accessory spleens (splenculi), varying in size from a

bean to a moderate-sized plum, are found occasionally, near the fissure of

the spleen, in the gastro-splenic omentum, or in the great omentum.
STRUCTURE. Enveloping the spleen are two coverings, a serous and a

fibrous. It is formed by a network of fibrous or trabecular tissue, which
contains in its meshes the splenic pulp, with the Malpighian corpuscles.

Throughout the mass the bloodvessels and the nerves ramify. No duct

exists in connection with this organ.
The serous or peritoneal coat incases the spleen, and covers the surface

except at the hilum and the posterior border. It is closely connected to

the subjacent fibrous coat.

The Jibrous coat (tunica propria) gives strength to the spleen, and forms
a complete case for it. At the fissure on the inner surface this investment

passes into the interior with the vessels, to which it furnishes sheaths:

and if an attempt is made to detach this coat, numerous fibrous processes
will be seen to be connected with its inner surface. Its color is whitish ;

and its structure is made up of areolar and elastic tissues.

Dissection. The spongy or trabecular structure will best appear, by
washing and squeezing a piece of fresh bullock's spleen under water, so as

to remove the grumous-looking material.

30
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Fig. 157.

The trabecular tissue (fig. 157) forms a network through the whole in-

terior of the spleen, similar to that of a sponge, which is joined to the

external casing, and forms sheaths around the vessels. Its processes or

threads are white, flattened or cylindrical, and average from T^th to ^th
of an inch : they consist of fibrous and elastic tissues, with a few muscular
fibres. The interstices communicate freely together, and contain the

proper substance of the spleen, and the vessels.

Microscopic appearances. The characters of the spleen substance can-

not be ascertained without the aid of the microscope.
The splenic pulp is a soft red-brown mass, which is lodged in the areolae

of the trabecular structure. Under the microscope this material is seen

to be composed of a fine network of ramifying
connective tissue corpuscles, with blood-cells in its

meshes.

The Malpighian corpuscles are small rounded
whitish bodies, about ^' ff

th of an inch in diameter,
and are connected wT ith the outer coat of the

smallest branches of the arteries
; they project

into the pulp of the spleen, and are surrounded by
it. In structure they are like the lymph follicles

of the intestine, consisting of reticular tissue, with

lymph corpuscles in its meshes, through which

blood-capillaries pass.
Bloodvessels. The larger branches of the splenic

artery are surrounded by sheaths of fibrous tissue

in the trabeculse ; but the smallest branches leave

the sheathing, and break up into tufts of capil-

laries, which open into the fine meshes of the

spleen substance. In the smallest branches, with

which the Malpighian corpuscles are united, the

outer coat is thickened by lymphoid tissue, and is

directly continuous with those bodies in structure.

The splenic rein begins in the meshes of the

splenic pulp by open channels. From the union

of these radicles arise small branches, which unite

into trunks larger than the accompanying arteries,

and issue by the fissure of the spleen ; in their course they receive acces-

sory branches, some joining at a right angle.
Nerves and lymphatics. The lymphatics are superficial and deep, and

enter the glands in the gastro-splenic omentum. In the spleen they begin
in the corpuscles of Malpighi, and in the outer coat of the smallest arteries ;

they are conveyed to the hilum of the spleen on the vessels. The nerves

come from the solar plexus, and surround the artery and its branches.

A DRAWING OF THE TRA-
BECITLAR STRUCTURE OP

THE SPLEEN OF THE Ox,
at some distance from the

hilum.

THE LIVER.

The liver secretes the bile, and is the largest gland in the body. Its

duct opens into the duodenum with that of "the pancreas.
Dissection (fig. 158). Preparatory to examining the liver, the vessels

at the under surface should be dissected out. This proceeding will be

facilitated by distending the vena cava and vena portae with tow or cotton

wool, and the gall-bladder with air through its duct. The several vessels

and the ducts are then to be defined, and the gall-bladder to be cleaned.
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On following outwards the left branch of the vena portee to the longi-
tudinal or antero-posterior fissure, it will be found united anteriorly with

the round ligament or the remains of the umbilical vein, and posteriorly
with the fine fibrous remnant of the ductus venosus.

The liver is of a red-brown color and firm consistence ; and weighs

commonly in the adult from three to four pounds (fifty to sixty ounces).

Transversely the gland measures from ten to twelve inches ;
from front to

back between six and seven inches; and in thickness, at the right end,
about three inches

; but this last measurement varies with the spot ex-

amined.
In shape the liver is somewhat square. It has many named parts, viz.,

two surfaces, two borders, and two extremities ; and the under surface is

further marked by lobes and fossa?, and by fissures which contain vessels.

The connections and the ligaments of the liver are described at p. 434
and p. 438.

Surfaces, On the upper aspect the liver is convex : extending from
front to back in the suspensory ligament, which divides the upper surface

into two unequal parts, of which the right is the larger. The under sur-

face is rendered irregular by lobes, fissures, and fossa? : in contact with it

is the gall-bladder; and a longitudinal sulcus divides it into a right and a

left lobe.

Borders. The anterior border is thin, and is marked by two notches :

one is opposite the longitudinal sulcus on the under surface before alluded

to, and the other is over the large end of the gall-bladder. The posterior
border is much thicker at the right than at the left end ; and at the thick-

ened part it touches the right kidney and the diaphragm. Opposite the

vertebral column is a hollow in this border
; and the vena cava is partly

imbedded in it on the right of the spine.
Extremities. The right extremity is thick and rounded; and the left

is thin and flattened.

Lobes. On the under surface the liver is divided primarily into two

lobes, a right and a left, by the antero-posterior or longitudinal fissure ;

and occupying this surface of the right lobe are three others, viz., the

square, the Spigelian, and the caudate lobe :

The left lobe, B, is smaller and thinner than the right, and there is a

slight depression inferiorly where it touches the stomach.

The right lobe, A, forms the greater part of the liver, and is separated
from the left by the longitudinal fissure on the one aspect, and by the sus-

pensory ligament on the other. To it the gall-bladder is attached below ;

and the following lobes are projections on its under surface :

The square lobe, c (lobulus quadratus), is situate between the gall-
bladder and the longitudinal fissure. It reaches anteriorly to the margin
of the liver, and posteriorly to the fissure (transverse) by which the ves-

sels enter the interior of the viscus.

The Spigelian lobe, D, lies behind the transverse fissure, and forms a

roundish projection on the surface. On its left side is the longitudinal

fissure; and on its right, the vena cava inferior.

The caudate lobe, E, is a slight, elongated eminence, which is directed

from the Spigelian lobe behind the transverse fissure, so as to form the

posterior boundary of that sulcus. Where the fissure terminates this pro-

jection subsides in the right lobe.

Fissures. Extending horizontally half across the right part of the liver

between the Spigelian and caudate lobes on the one hand, and the square
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lobe on the other, is the transverse or portal fissure. It is situate nearer

the posterior than the anterior border, and contains the vessels, nerves,

ducts, and lymphatics of the liver. At the left end it is united at a right

angle with the longitudinal fissure.

Fig. 158.
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USDER SURFACE OF THE LIVER.

JJ A. Right, and B, left lobe. c. Round ligament.
^* c. Quadrate lobe. d. Obliterated dnctns venosus.

|^^ D. Spigelian, and E, caudate lobe. e. Common hepatic duct.

F. Longitudinal fissure. f. Cystic duct,

a. Gall-bladder. g. Common bile duct.

a. Vena cava. h. Hepatic artery.

b. Vena portse.

The longitudinal fissure, F, extends from the front to the back of the

liver, between the right and left lobes. In the part anterior to the trans-

verse fissure lies the remnant of the umbilical vein (c), which is called

round ligament, and is oftentimes arched over by a piece of the hepatic
substance (pons hepatis). In the part behind that fissure is contained a

small obliterated cord (of), the remains of the vessel named ductus venosus

in the foetus.

The groove for the vena cava is placed on the right side of the Spigelian

lobe, and is frequently bridged over by the liver. If the cava be opened,
two large and some smaller hepatic veins will be observed entering it.

fossae. On the under surface of the right lobe are three depressions
one for the gall-bladder to the right of the square lobe ; another for the

colon, near the anterior edge; and a third for the kidney near the posterior
border.

Vessels of the transverse fissure. The vessels in the transverse fissure,

viz., vena portse, hepatic artery and duct, have the following position: the

duct is anterior, the portal vein posterior, and the artery between the

other two.

The hepatic duct (fig. 158, e) is formed by two branches from the liver,

one from each lobe, which soon blend in a common tube. After a distance

of one inch and a half it is joined by the duct of the gall-bladder (/) ; and
the union of the two gives rise to the common bile duct (o).
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The hepatic artery (A) is divided into two, one for each lobe, and its

branches are surrounded by nerves and lymphatics.
The vena portte (i) branches, like the artery, into two trunks for the

right and left lobes, and gives an offset to the Spigelian lobe; its left

branch is the longest.
Foetal condition of the umbilical vein. Before birth the previous um-

bilical vein occupies the longitudinal fissure, and opens posteriorly into

the vena cava; the portion of the vessel behind the transverse fissure re-

ceives the name ductus venostis. Branches are supplied from it to both

lobes of the liver; and a large one, directed to the right lobe, is continuous

with the left piece of the vena portae. Purified or placental blood circu-

lates through the vessel at that period.
Adult state. After birth the part of the umbilical vein in front of the

transverse fissure is closed, and becomes eventually the round ligament

(fig. 158, c). The ductus venosus is also obliterated, only a thin cord (cT)

remaining in its place. Whilst the lateral branches, which are in the

same line as, and continuous with the left branch of the vena portoe, remain

open, and subsequently form part of the left division of the vena portae.

Occasionally the ductus venosus is found more or less pervious.
STRUCTURE OF THE LIVER. The substance of the liver consists of

small bodies called lobules or acini; together with vessels which are con-

cerned both in the production of the secretion, and in the nutrition of the

organ. The whole is surrounded by a fibrous and a serous coat.

Serous coat. The peritoneum invests the liver almost completely, and
adheres closely to the subjacent coat. At certain spots intervals exist be-

tween the two, viz., in the fissures occupied by vessels, along the line of

attachment of the ligaments, and at the surface touching the gall-bladder.
The fibrous covering is very thin, but it is rather stronger where the

peritoneum is not in contact with it. It invests the liver, and is continu-

ous at the transverse fissure with the fibrous sheath (capsule of Glisson)

surrounding the vessels in the interior. When the membrane is torn from
the surface, it will be found connected with fine shreds entering into the

liver.

Size and form of the lobules. The lobules (fig. 161, I) constitute the

proper secreting substance, and can be seen either on the exterior of the

liver, on a cut surface, or by means of a rent in the mass. As thus ob-

served, these bodies are about the size of a pin's head, and measure from

^Lth to TVh of an inch in diameter. Closely massed together they pos-
sess a dark central point; and there are indications of lines of separation
between them, though they communicate by vessels. By means of trans-

verse and vertical sections of the lobules, their form will appear flattened

on the exterior, but many sided in the interior of the liver. They are

clustered around the smallest divisions of the hepatic vein, to which each

is connected by a small twig issuing from the centre, something like the

union of the stalk with the body of a small fruit.

To study the minute structure of the lobules, a microscope will be neces-

sary ; and the different vessels of the liver should be minutely injected.
Constituents of the lobules. Each lobule is composed of minute hepatic

cells, which are arranged web-like amongst the ducts and vessels ; and it

is provided with a capillary network of vessels, and with a plexus of the

bile duct.

Cells of the lobules. The hepatic or biliary cells (fig. 159, a) form the

chief part of the lobule ; they are irregular in form, being rounded or
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Fig. 159.

many sided, and possess a bright nucleus, or even more than one. In

size they vary from y^^th to CTTtn ^ an incn - They are of a yellowish

color, and inclose granular particles, together with fat and yellow coloring
matter. These nucleated cells adhere

together by their surfaces so as to form
rows radiating from the centre, with

spaces (b) between them for the blood-

vessels and ducts. The cells are con-

cerned in the secretion of the bile.

Vessels of the lobule (fig. 160, B).
The smallest branches of the venaporta,
after uniting in a circle around the lo-

bule, where they are named interlobular

(a), enter its substance, and form therein

a network of capillaries (e) near the cir-

cumference.

A small branch of the hepatic vein (d)

occupies the centre of the lobule ; its

radicles communicate with the portal

network, and it issues from the base of

the lobule as the intralobular vein.

The radicles of the bile duct (fig. 1 60,

A) begin within the lobule in a fine in-

tralobular plexus of ducts (<?) between

A MAGNIFIED REPRESENTATION or THE
HEPATIC CELLS, with their arrauge-
meiH in the lobule (Henle).

a. Cells.

6. Intercellular spaces.

Fig. 160.

A. Two lobules of the liver showing the plexus

of ducts in the interior, near the circum-

ference (Kiernan) ;
recent inquiries de-

monstrate the existence of a plexus

throughout the lobule.

g. Intralobular plexus.

f. Interlobular ducts.

e. Small branches of the hepatic ducts.

B. Lobules of an injected liver to show the

arrangement of the veins.

a. Smallest branches of the vena portae end-

ing in the interlobular veins, b.

e. Plexus of portal veins within the lobule.

d. Intralobular commeucecuent of the hepa-
tic vein joining the plexus of the portal

veiu.

the hepatic cells (Chrzonszczewsky) ; they leave the lobule at the cir-

cumference, and are joined together outside it in the smallest interlobular

branches (/).
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Fig. 161.

From the arrangement of the vessels, it appears that the portal vein

conducts the blood from which bile is secreted ; that the hepatic vein car-

ries away the superfluous blood ; and that the secreted bile is received by
the plexus of the biliary duct.

VESSELS OF THE LIVER. Two sets of bloodvessels ramify in the liver:

One enters the transverse fissure, and is directed transversely in spaces

(portal canals) where it is enveloped by areolar tissue. The other set

(hepatic veins) run from the anterior to the posterior border of the liver

without a like sheath. The ramifications of these different vessels are to

be followed in the liver.

The capsule of Glisson is a layer of areolar tissue, which envelops the

vessels and the ducts in the transverse fissure. In this sheath the vessels

ramify, and in it they are minutely divided before their termination in

the lobules. If a transverse section is made of a portal canal, the vessels

will retract somewhat into the loose surrounding tissue.

The vena portae ramifies in the liver like an artery ; and the blood cir-

culates through it in the same manner, viz., from trunk to branches. After

entering the transverse fissure the vein divides into large branches ; these

lie in the portal canals or spaces, with offsets of the hepatic artery, the

hepatic duct, and the nerves and lym-
phatics (fig. 161, P). The division is

repeated again and again until the last

branches of the vein (interlobular, fig.

1 60, 6) penetrate between the lobules ;

there they unite, and end in the interior

as before explained.
In the portal canals the offsets of the

vena portcp. are joined by small vagi-
nal and surface veins, which convey
blood from branches of the hepatic

artery.
The hepatic artery (fig. 161, e),

whilst surrounded by the capsule, fur-

nishes vaginal branches, which ramify
in the sheath, giving it a red appear-
ance in a well-injected liver, and sup-

ply twigs to the coats of the vena

portie and biliary ducts, and to the areo-

lar tissue: from the vaginal branches a

few offsets (capsular) are given to the

coat of the liver. Finally the artery
ends in fine interlobular branches, from
which offsets enter the lobule, and con-

vey blood into the network between the

branches of the vena porta? and hepatic
vein (Chrzonszczewsky).
The hepatic -vein (vena? cavae hepaticre) begins by a plexus in the inte-

rior of each lobule (fig. 160, d), and its smallest radicle issues from
the base of the lobule as the intralobular vein

; these are received into

the sublobular branches, which anastomose together, and unite into larger
vessels. Finally, uniting with neighboring branches to produce larger

trunks, the hepatic veins are directed from before backwards to the vena
cava inferior, into which they open by large orifices. The venae cavas he-

VBSSRT.B IN A PORTAL CANAL, AND THE
LOBULKB OF THB LIVER (Kiernan).

I. Lobules of the liver.

p. Branch of the vena portae, with, a, a,

vaginal branches which supply inter-

lobular offsets.

c. Hepatic artery.

d. Hepatic duct.

t, i. Openings of the interlobular branches

of the portal vein.
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paticje may be said to be without a sheath, except in the larger trunks ;

so that when they are cut across the ends remain patent, in consequence
of their close connection with the liver structure.

Hepatic duct (fig. 160, e). The duct commences in the biliary plexus
within the lobules. On leaving the lobules the radicles communicate by
the interlobular branches (/') ; and the smaller ducts soon unite into larger

vaginal branches (ef), which lie in the portal canals with the other vessels.

Lastly, the ducts are collected into a right and a left trunk (fig. 158, e),

and leave the liver at the transverse fissure.
1

Structure. The moderately-sized hepatic ducts consist of a fibrous coat,
lined by a mucous layer with cylindrical epithelium ; and penetrating the

wall is a longitudinal row of openings, on each side, leading into sacs, and
into branched tubes which sometimes communicate. In the fine inter-

lobular ducts the coat is formed by a homogeneous structure, with colum-
nar epithelium (Henle).

Lymphatics of the liver are superficial and deep. The superficial of

the upper surface join the lymphatics in the thorax by piercing the dia-

phragm, and end for the most part in the sternal glands ; those on the

under surface enter chiefly the glands by the side of the abdominal aorta,

a few uniting with the deep lymphatics, and the coronary of the stomach.
The deep lymphatics accompany the vessels through the liver, and

communicate with one of the large contributing trunks of the thoracic

duct.

Nerves come from the sympathetic and the pneumo-gastric, and ramify
with the vessels ; but their mode of ending is not ascertained.

THE GALL-BLADDER.

The gall-bladder (fig. 162) is the receptacle of the bile. It is situate

in a depression on the under surface of the right lobe of the liver, and to

the right of the square lobe. It is pear-shaped, and its larger end (fundus)
is directed forwards beyond the margin of the liver ; whilst the smaller

end (neck) is turned in the opposite direction, and bends downwards to

termidate in the cystic duct by a zigzag part.
In length the gall-bladder measures three or four inches, and in breadth

rather more than an inch at the widest part. It holds rather more than
an ounce.

By one surface it is in contact with the liver, and on the opposite it is

covered by peritoneum. The larger end touches the abdominal wall oppo-
site the tip of the cartilage of the tenth rib, where it is contiguous to the

transverse colon ; and the small end is in contact with the duodenum.
Structure. The gall-bladder possesses a peritoneal, a fibrous and mus-

cular, and a mucous coat.

The serous coat is stretched over the under or free surface of the gall-

bladder, and surrounds the large end.

The fibrous coat is strong, and forms the framework of the sac ; inter-

mixed with it are some involuntary muscular fibres, the chief being lon-

gitudinal, but others circular.

1 Aberrant ducts exist between the pieces of the peritoneum in the left lateral

ligament of the liver, and in thepons bridging over the vena portse and vena cava
;

they anastomose together, and are accompanied by branches of the vessels of the

liver, viz., vena portse, hepatic artery, and hepatic vein.
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The mucous coat is marked internally by numerous ridges and interven-

ing depressions, which give an areolar or honeycomb appearance to the sur-

face. On laying open the gall-bladder this condition

will be seen, with the aid of a lens, to be most developed
about the centre of the sac, and to diminish towards

each extremity. In the bottom of the larger pits

are depressions leading to recesses. The surface of

the mucous membrane is covered by a columnar epi-

thelium.

Where the gall-bladder ends in the cystic duct (h'g.

162) its coats project into the interior, and give rise

to ridges resembling those in the sacculated large in-

testine.

The cystic duct (6) joins the hepatic duct at an

acute angle, to form the ductus com munis choledo-

chus. It is about an inch and a half long, and is dis-

tended and somewhat sacculated near the gall-bladder.
Structure. The coats of the duct are formed like

those of the sac from which it leads, but the muscular

fibres are very few. The mucous lining is provided
with glands, as in the hepatic and common bile ducts

(p. 472).
On opening the duct the mucous membrane may be

observed to form about twelve semilunar projections

(fig. 162, c), which are arranged obliquely around the

tube, and increase in size towards the gall-bladder.
This structure is best seen on a gall-bladder whicli

has been inflated and dried : as in this state the parts
of the duct between the ridges are most stretched.

Bloodvessels and nerves. The vessels of the gall-

bladder are named cystic. The artery is a branch

of the hepatic ; and the cystic vein opens into the vena

portae near the liver. The nerves are derived from
the hepatic plexus, and entwine around the vessels.

The lymphatics follow the cystic duct, and join the deep lymphatics on

the spinal column.

GALL-BLADDER AND ITS

DUCT

a. Gall-bladder.

b. Bile duct sacculated.

c. Ridges in the interior.

d. Common bile duct.

e. Common hepatic duct.

THE KIDNEY AND THE URETER.

The kidney has a characteristic form : flattened on the sides, it is larger
at the upper than the lower extremity, and is hollowed out at one part of its

circumference. For the purpose of distinguishing between the right and
left kidneys, let the excavated margin be turned to the spinal column, with

the ureter or the excretory tube behind the other vessels ; and let that end
be directed downwards, towards which the ureter is naturally inclined.

With the special form above mentioned, the kidney is of a deep red

color, with an even surface. Its average length is about four inches ; its

breadth two ; and its thickness about one inch ;
but the left is commonly

longer and more slender than the right kidney. Its usual weight is about
five ounces and a half in the male, and rather less in the female.

The upper extremity of the kidney is rounded, is thicker than the lower,
and is surmounted by the suprarenal body. The lower end is flat, and
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Fig. 163.

more pointed. The position with respect to the spinal column has been

before detailed (p. 435).
On the anterior surface the viscus is rounded, but on the opposite sur-

face it is generally flattened.

The outer border is convex ; but the inner is excavated, and is marked

by a longitudinal fissure, hilum. In the fissure the vessels are thus placed
with respect to one another : The divisions of the renal vein are in front,

the ureter is behind, and the branches of the

artery lie between the two. On the ves-

sels the nerves and lymphatics ramify ; and
areolar tissue and fat surround the whole.

Opposite the fissure is a hollow in the inte-

rior of the kidney, named sinus, in which
the vessels and the duct are contained be-

fore they pierce the renal substance.

Dissection. To see the interior it will

be necessary to cut through the kidney
from the inner to the outer border ; and to

remove the loose tissue from the vessels,

and from the divisions of the excretory
duct. The hollow or sinus containing the

bloodvessels now comes completely into

view.

The interior of the kidney fig. 163) ap-

pears on a section to consist of two diffe-

rent materials, viz., of an external granular
or cortical part ; and of internal, darker

colored, pyramidal masses, which converge
towards the centre. But these unlike-

looking parts are constructed of urine tubes,

though with a different arrangement.
The pyramidal masses (d) (pyramids of

Malpighi), are twelve or eighteen in num-

ber, and converge to the sinus of the kid-

ney. The apex of each mass, which is free

from cortical covering, is directed to the

sinus, and ends in a smooth, rounded part, named mamilla or papilla (c).
In it are the openings of the urine tubes, which are about twenty in num-
ber, some being situate in a central depression and the others on the sur-

face ; and it is surrounded by one of the divisions (calyx) of the excretory
tube. Occasionally two of the masses are united in one papillary termina-
tion. The base is embedded in the cortical substance, and is resolved into

bundles of tubes which are prolonged into the cortical covering.
Each pyramidal mass is constructed of uriniferal tubes (tubes of Bellini)

which open below at the apex of the papilla (fig. 164, a) ; and the cut
surface has a grooved appearance indicatory of its construction. If the

mass is compressed, urine will exude from the tubes through the apertures
in the apex.
The cortical or investing part (fig. 163, e) forms about three-fourths of

the kidney ; it covers the pyramidal masses with a layer about two lines

in thickness, and sends prolongations between the same nearly to their

apices. Its color is of a light red, unless the kidney is blanched ; and its

consistence is so slight that the mass gives way beneath the finger. In

SECTION THROUGH THE KIDNEY, BHOW-
ISGTHE MEDULLARY AND CORTICAL

PORTIONS, AND THE BEGINNING OF
THK URETER (Henle).

a. Ureter.

b. Pelvis of the ureter.

e. Calyx of the excretory tube.

d. Pyramidal portions.

e. Cortical portion of the kidney.
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the injected kidney red points (Maipighian bodies) are scattered amongst
the cortex, giving it a granular appearance.
STRUCTURE OK THE KIDNEY. The mass of the kidney consists of

minute convoluted tubes, intermixed with bloodvessels, lymphatics, nerves,
and an intertubular matrix. The whole is incased by a fibrous coat.

The fibrous coat is a white layer, which is connected with the kidney
by fine processes and vessels, but is readily detached from it by slight
force.- At the inner margin of the kidney it sinks into the sinus, and
sends processes on the entering vessels and excretory duct.

Stroma or matrix. Between the tubules and the vessels of the kidney
is a uniting materal, which surrounds and isolates them, and is most abund-
ant in the cortical substance. It somewhat resembles areolar tissue in its

nature, and' is fibrous at some spots.
To obtain a knowledge of the anatomy of the secreting tubes, and of the

bloodvessels, the dissector will require a microscope, and good fine injec-
tions of the kidney.

Secretory tubules. The uriniferous tubes (tubuli uriniferi) occupy suc-

cessively the cortical substance, and the Maipighian pyramids ; but they
have a different arrangement in each part as below (fig. 164, a).

In the Maipighian pyramid tubes are straight, and ascend from the

apertures in the apex, bifurcating repeatedly, as far as the base, and form-

ing a cone which resembles the stem and branches of a tree. At the wide
end of the pyramid they are collected into bundles which reach nearly to

the surface of the kidney, and become convoluted as they enter the cortex,
but some unite in arches (Henle). Near the apex they measure ^^th of

an inch across, but the last subdivisions are only half that size, or ^J^th
of an inch.

Descending between the straight tubes are the small "
looped tubes" of

Henle (fig. J 64, g). These run down from the cortical substance nearly
to the apex of the pyramid, where they turn upwards, forming loops with

the convexity down, and ascend to open into the straight tubes : their size

is about a third of the others.

In the cortical substance the tubes are more numerous and very convo-
luted (fig. 165) ; they have an average width of (j^o tn ^ an inch, and are

surrounded by a capillary plexus of bloodvessels (fig. 166, A). At the

one end (farther) each tube is dilated into the Maipighian corpuscle (b) ;

and at the other it passes into a straight tube or joins an " arch" at the

base of the pyramid. The "
looped tubes" of Henle (fig. 164) have the

same arrangement as the larger tubuli uriniferi in the cortical substance.

The wall of the convoluted tubes consists of a thin basement membrane,
and is lined by a thick, nucleated, and granular epithelium.

Maipighian corpuscles (fig. 166, A). These small bodies are connected

with the free ends of the convoluted tubes, one to each : and are arranged
in double rows in the cortical substance between the pyramids, one row

being on each side of an interpyramidal branch of artery, from which they
receive twigs ; each measures about T^th of an inch, and consists of an

incasing capsule with an inclosed tuft of bloodvessels (glomerulus).
The capsule (b) is the dilated end of the convoluted tube, and is per-

forated at the extremity by two small bloodvessels. Its wall consists of

a thin basement membrane, and is lined by a transparent laminar epithe-
lium.

The glomerulus (fig. 166, B) is formed by the intercommunications

of two vessels piercing the capsule, and is clothed with epithelium. One
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of the two, the afferent vessel (d), is an offset of the renal artery, and

divides into convoluted loops of the fineness of capillaries, which form the

exterior of the tuft. The other, the efferent vessel (/), begins in the

interior of the tuft by the union of the loops on the outer surface ; and
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Fig 165.

PLAN OF CONTORTED URINE TUBES ENDING IN

MALPIGHIAN CORPUSCLES, which are con-

nected with the small arteries (d).

a. Urine tube.

6. Malpighiau corpuscles.

c. Interpyramid^l branch of renal artery

(Bowman).

PLAN OF THE ARRANGEMENT OF THE URINI-

FERAL TUBES.

a. Tube at its ending in the pyramid.
6. Divisions of the same tube in the pyra-

mid.

d. Arches of Heiile.

c. Twisted tubes joining the " arches."

ff. Looped tube of Heale, with its convo-

luted part,/, and Malpighian corpuscle,

e, in the cortical substance.

passing out is distributed in a close network of capillaries (<?) on the con-

voluted urine tubes ; and in one with elongated meshes on the straighter
tubes near the pyramids. The office of the glomerulus is to secrete the

watery part of the urine.

BLOODVESSELS. The artery and vein distributed to the kidney are

very large in proportion to the size of the organ they nourish.

Renal artery. As the artery enters the kidney it divides into four or

five branches, which are invested by sheaths of the fibrous capsule, and
reach the bases of the pyramids of Malpighi, where they form arches.

From those arches arise small interpyramidal branches, which ascend

towards the surface, and furnish the afferent twigs to the Malpighian
bodies, whose arrangement has been referred to. Other offsets are sup-

plied to the capsule and matrix of the kidney ; the former anastomose with

the subperitoneal branches of the lumbar arteries.

Straight vessels descend amongst the tubes in the pyramids of Malpighi,
and some form loops like the tubes of Henle.

Renal vein. This vein begins in the capillary plexuses on the convo-

luted urine tubes; and its small branches, receiving twigs from the matrix
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and the fibrous coat, unite into larger veins, which anastomose freely
around the bases of the pyramids of Malpighi. At this spot they are Q)

joined by offsets from capillary plexuses in the pyramids ; and the larger foj

trunks then accompany the arteries to the sinus of the kidney. Finally
all are united into one trunk, which opens into the vena cava.

^ O
166. t O

A. a. Urine tube. r
6. End-dilatation. "** ,

c. I uterpyramidal artery.
<

. __
d. Afferent branch. > "Q
e. Glomerulus. *

QJ
/. Efferent vessel. *

e^-
g. Plexus of capillaries around'j(Jie^

urine tube. fj

h. Radicles of the veins.

B. e. Glomerulns.
j^***

d. Afferent, and

/. Efferent vessel of the glomerulus *

(Bowman), x

H-
PLAN OF THE VESSELS CONNECTED WITH THE URINE TUBES.

Nerves. The ramifications of the sympathetic nerve may be traced to

the smaller branches of the artery.
The absorbents are superficial and deep : The deep absorbents are sup-

posed to begin in a plexus between the urine tubes. Both unite at the

hilum of the kidney, and join the lumbar glands.
The URETER is the tube by which the fluid secreted in the kidney is

conveyed to the bladder. Between its origin and termination the canal

measures from sixteen to eighteen inches in length. Its size corresponds

commonly with that of a large quill. Near the kidney it is dilated into a

funnel-shaped part, named pelvis ; and near the bladder it is again some-
what enlarged, though the lower aperture by which it terminates is the

narrowest part of the tube. Its relative anatomy must be studied after-

wards, when the body is in a suitable position.
In its course from the one viscus to the other, the ureter is close beneath

the peritoneum, and is directed obliquely downwards and inwards along
the posterior wall of the abdomen as far as the pelvis; here it changes its

direction, and becomes almost horizontal. At first the ureter is placed .

over the psoas, inclining on the right side towards the inferior vena cava;
and about the middle of the muscle it is crossed by the spermatic vessels.

Lower down it lies over the common or the external iliac artery, being
beneath the sigmoid flexure on the left side, and the end of the ileum on
the right side. Lastly, it lies below the level of the obliterated hypo-
gastric artery.

Sometimes the ureter is divided into two for a certain distance.

Part in the kidney (fig. 163, 6). Near the kidney the ureter is dilated

into a pouch called pelvis ; and it begins by a set of cup-shaped tubes,
named calices or infundibula, which vary in number from seven to thir-

teen. Each cup-shaped process embraces the rounded end of a pyramidal
mass, and receives the urine from the apertures in that projection ; some-
times a calyx surrounds two or more masses. The several calices are
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united together to form two or three larger tubes ; and these are finally

blended in the ureter.

Structure. Besides an external fibrous layer, the ureter possesses a

muscular and a mucous coat.

The muscular covering is composed of an external or longitudinal, and
of an internal or circular stratum.

The mucous coat is thrown into longitudinal folds during the contracted

state of the ureter. Its epithelium consists of layers of cells of different

shapes ; thus, at the free surface they are squarish, at the attached sur-

face rounded, whilst in the intermediate strata they are cylindrical (Kbl-

liker).
The calices resemble the rest of the duct in having a fibrous, a muscu-

lar, and a mucous coat. Around the base of the pyramid the calyx is

continuous with the enveloping tunic of the kidney; and at the apex the

mucous lining is prolonged into the uriniferal tubes through the small

openings.
Vessels. The arteries are numerous but small, and are furnished by

the renal, spermatic, internal iliac, and inferior vesical. The veins cor-

respond with the arteries.

The lymphatics are received- into those of the kidney.

THE SUPRARENAL BODY.

This small body, whose use is unknown, has received its name from its

position to the kidney. Its vessels and nerves are numerous, but it is not

provided with any excretory duct.

One on each side, it is situate on the upper extremity and fore part of

the kidney ; and without care it may be removed with the surrounding

fat, which it resembles. Its color is a brownish-yellow. It is like a

cocked hat in form, with the upper part convex, and the base or lower

part hollowed, where it touches the kidney.
In the adult it measures about one inch and a half in depth, and rather

less in width
; and its weight is between one and two drachms, but the left

is commonly larger than the right.
Areolar tissue attaches the suprarenal body to the kidney ; and large

vessels and nerves retain it in place. The connections with the surround-

ing parts are the same as those of the upper end of the kidney. Thus it

rests on the diaphragm on both sides ; whilst above the right is the liver,

and above the left the pancreas and the spleen. On the inner side of the

right capsule is the vena cava, with part of the solar plexus ; and internal

to the left is the aorta, with the same plexus of nerves.

Structure (fig. 167). A perpendicular section shows the suprarenal

body to be formed of a firm or external (cortical) part, and of an internal

(medullary) soft and dark material. With the microscope this body may
be seen to consist of cells, which are lodged in spaces formed by a stroma

of areolar tissue, with vessels and nerves.

The whole is surrounded by a i\\\n fibrous capsule (a), which sends pro-
cesses into the interior, and along the bloodvessels.

The cortical part, yellowish in color and striated, forms about two-

thirds of the thickness of the whole body. Its stroma of areolar tissue (a)
forms a thin surface layer, and is connected internally with processes or

septa, which are so arranged as to build up spaces elongated from without

inwards, and arranged vertically around the centre ; but near the surface
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Fig. 167.

there are smaller oval spaces, some of them crossing the deeper and larger.
The spaces or loculi (6) are filled by columnar masses of cells, but slight
force readily removes these from their containing hollows.

The central or medullary portion (c) is rather red in color, or it may be

dark brown or black from the presence of blood. About half as thick as

the cortical part, it possesses internally small round or oval spaces, on a

section, which are vein trunks cut across. The areolar tissue of its stroma
is very fine, and forms a network with small but regular meshes ; and the

medullary is separated generally from the cortical

portion by a layer of areolar tissue. Cells fill the

meshes.

Cells. The cells filling the loculi of the stroma
in the cortex are nucleated with oil globules and
fine granules ; and beingnacked in masses, they
take on a polygonal formjfl|hey measure about the

TfWth of an inch. ItaflfifcLfnedullary portion the

ceils resemble those of the oW|<c, except that they
do not contain oil particles ; iid ui&i are rather

larger and more granular, measuring^arto^it y^^th
of an inch. tf^f ^t*

Bloodvessels. Numerous arteries
s(|te

furnished

to the suprarenal body from the diaphra^ynatifrand
renal vessels, and from the aorta. In thiMnten^r
the arteries ramify in the cortex along tlieVsepta ^
between the cell masses ; and frequently anastf)^

**

mosing together, end in a fine capillary network^ VERTICAL SECTION OF THE

with elongated meshes, around the loculi. In the
' '

medullary part the fine arteries are distributed

through the stroma.

The veins originate in capillary plexuses ; and
the several radicles, uniting in large branches

which pass through the centre of the medullary
part, are collected finally into one trunk

; this opens on the right side into

the vena cava, and on the left into the renal vein. Other smaller veins

pass out through the cortex to the renal vein and the vena cava.

Nerves. The nerves are very numerous and large, and pass inwards

along the septa of the cortical part : branching, they extend between the

cortical and medullary parts in the layer of areolar tissue, and in the me-

dullary substance they form a network in the areolar structure, but their

ending is unknown.

Lymphatics are superficial and deep, and both join those of the kidney ;

the arrangement of the deep is undetermined.

SUPRARENAL BODY.

face layer of stroma.

in the cortex.

c. Medullary portion.

d. Spaces in the medullary

part (Harley).

THE TESTES.

The testes are the glandular organs for the secretion of the semen.

Each is suspended in the scrotum by the spermatic cord and its coverings

(p. 418), but the left is usually lower than the right ; and each is pro-
vided with an excretory duct named vas deferens. A serous sac partly
surrounds each organ.

Dissection. For the purpose of examining the serous covering of the

testicle (tunica vaginalis), make a small aperture into it at the upper part,
and inflate it. The sac and the spermatic cord are then to be cleaned ;
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and the vessels of the latter are to be followed to their entrance into the

testicle.

The tunica vaginalis (fig. 168, d) is a serous bag, which is continuous

in the foetus with the peritoneal lining ot the abdomen, but becomes subse-

quently a distinct sac through the obliteration of the part connecting the two.

It invests the testicle after the manner of other serous membranes : for

the testicle is placed behind it, so as to be partly enveloped by it. The sac,

however, is larger than is necessary for covering
the testicle, and projects some distance above it.

Like other serous membranes, it has an external

rough, and an internal secerning smooth surface ;

and like them it has a visceral and a parietal

part. To examine its disposition the sac should

be opened.
The visceral layer (tunica vaginalis testis)

covers the testicle, except posteriorly where the

vessels lie. On the outer side it extends farther

back than on the inner, and forms a pouch be-

tween the testis and the arched body (epididymis)
on this aspect of the organ.
The parietal part of the sac (tunic, vagin.

scroti) is more extensive than the piece covering
the testicle, and lines the contiguous layer of the

scrotum.

Form and position of the testis (fig. 168).
The testicle is oval in shape, with a smooth sur-

face, and is flattened on the sides. The ante-

rior, which is flattened, is pierced by the sperma-
tic vessels and nerves. Stretching like an arch

along the outer part is the epididymis (b). At-

tached to the upper end of the testis is a small

body (c) two or three lines in length (corpus

Morgagni), which is the remains of the upper
end of the foetal duct of Muller ; and occasionally
other smaller projections of the tunica vaginalis
are connected with the top of the epididymis,
The testis is suspended obliquely, so that the

upper part is directed forwards and somewhat

outwards, and the lower end backwards and
rather inwards.

Size and weight. The length of the testis is

an inch and a half or two inches ; from before

backwards it measures rather more than an inch,

and from side to side rather less than an inch.

Its weight nearly an ounce, and the left is frequently larger than the

other.

STRUCTURE. The substance of the testicle is composed of minute se-

cerning tubes, around which the bloodvessels are disposed in plexuses.

Surrounding and supporting the delicate seminiferal tubes is a dense

covering the tunica albuginea. Its excretory or efferent duct is named,
vas deferens,

Dissection. With the view of examining the investing fibrous coat, let

the testis be placed on its outer side, viz., that on which the epididymis

THE TESTIS WITH THE TUNICA
VAOHNALIS LAID OPEN.

. Testicle.

6. Head of the epididymis.
c. Corpus Morgagni.
d. Parietal part of the tunica

vaginalis.

e. Vessels of the spermatic
cord

/. Vas deferens.
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lies, and let it be fixed firmly in that position with pins. The fibrous coat

is to be cut through along the anterior part, and thrown backwards as far

as the entrance of the bloodvessels. Whilst raising this membrane a

number of fine bands will be seen traversing the substance of the testicle,

and a short septal piece (mediastinum) may be perceived at the back of the

viscus, where the vessels enter ;
but it will be expedient to remove part of

the mass of tubes in the interior, to bring more fully into view the media-

stinum, and to trace back some of the finer septa to it.

The tunica albuginea, or the fibrous coat of the testicle, is of a bluish-

white color, and resembles in appearance the sclerotic coat of the eyeball.
This membrane protects the secreting part of the testicle, and maintains
the shape of the organ by its dense and unyielding structure: it also sends

inwards processes to support and separate the seminal tubes. These seve-

ral offsets of the membrane appear in the dissection ; and one of them at

the back of the testicle, which is larger than the rest, is the mediastinum.

The mediastinum testis (fig. 169, d) (corpus Highmorianum) projects
into the gland for a third of an inch with the bloodvessels. It is situate

at the back of the testis, extending from the upper nearly to the lower part,
and is rather larger and deeper above than below. It is formed of two

pieces, which are united anteriorly at an acute angle. To its front and
sides the finer septal processes are connected; and in its interior are con-

tained the bloodvessels behind, and a network of seminal ducts in front

(rete testis).

Of \\\v finer processes of the tunica albuginea (fig. 169, b) which enter

the testis, there are two kinds. One set round and cord-like, but of diffe-

rent lengths, is attached posteriorly to the mediastinum, and serves to

maintain the shape of the testis. The other set forms delicate membranous

septa, which divide the mass of seminal tubes into lobes, and join the

mediastinum, like the rest.

Within the tunica albuginea is a thin vascular layer, tunica vasculosa

(Sir A. Cooper), which lines the fibrous coat, covering the different septa
in the interior of the gland. It is formed of the ramifications of the blood-

vessels, united by areolar tissue, like the pia mater of the brain ;
in it the

arteries are subdivided before they are distributed on the secerning tubes,
and the small veins are collected into larger trunks.

form and length of the seminal tubes (tubuli seminiferi). The secern-

ing or seminal tubes are very convoluted, and are but slightly held together

by fine areolar tissue and surrounding bloodvessels, so that they may be

readily drawn out of the ttstis for some distance : their length is said by
Lauth to be two feet and a quarter.

Ending, size, and structure. Within the lobes of the testis some tubes

end in distinct closed extremities; but the rest communicate, forming

loops or arches. The diameter of the tubules varies from ^J^th to T g^th
of an inch. The wall of the tubule is formed of a thin translucent mem-
brane, but it has considerable strength. Lining the interior in the child

is a nucleated granular epithelium, with polygonal cells; but in the adult

the tube is filled by cells in different stages of development of the sper-
matic corpuscles. On the exterior is a plexus of bloodvessels.

Names from the arrangement of the tubes. To different parts of the

seminal tubes, the following names have been applied. Where the tubules

are collected into masses, they form the lobes of the testis. As they enter

the fibrous mediastinum they become straight, and are named tubuli recti.

Communicating in the mediastinum, they produce the rete testis. And,
31
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lastly, as they leave the upper part of the gland they are convoluted, and
are called coni vasculosi, or vasa efferentia.

The lobes of the testis (tig. 169, a) are formed by bundles of the semi-

niferal tubes, and are situate in the intervals between the processes of the

a. Lobes of the testis.

b. Septa between the lobes.

o . x^SSMS&i 1 " T
M
ub

,

ulirecti\d. Mediastinum testis.

e. Rete testis.

f. Vasa efferentia.

^
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tunica albuginea : their number is differently stated: according to one

authority (Berres) they are 250; but according to another (Krause) 400

or more. They are conical in form, with the base of each at the circum-

ference, and the apex at the mediastinum testis; and those in the centre

of the testicle are the largest.

Each is made up of one, two, or more tortuous seminal tubules ; and the

minute tubes in one lobe are united with those in the neighboring lobes.

Towards the apex of each lobe the tubules become less bent, and are

united together; and the tubuli of the several lobes are further joined at

the same*spot into larger canals the tubuli recti.

Tubuli rectv (fig. 169, c). The seminal tubes unite together, becoming

larger (^Vtn of an inch) and straighter in direction, and are named tubuli

recti or vasa recta: they are about twenty in number, and piercing the

fibrous mediastinum enter into the rete testis.

Rete testis (fig. 169, e). In the mediastinum the seminal tubes have

very thin walls, and are situate in the anterior part, in front of the blood-

vessels; they communicate freely so as to form a network.

Vasa efferentia (fig. 169,./). About twelve or twenty seminal tubes

issue from the top of the rete, and leave the upper part of the testicle as

the vasa efferentia: these are larger than the tubes with which they are

continuous, and end in the common excretory duct. Though straight at

first they soon become"^eonvoluted, and have been named coni vasculosi.

In the natural state they are about half an inch in length, but when un-

ravelled they measure six inches; and they join the excretory duct at in-

tervals of about three inches. They have a muscular coat of longitudinal
and circular fibres.; and the epithelium of the mucous lining is columnar

and ciliated.

The EXCRETORY DUCT receives the vasa efferentia from the upper part
of the gland, and extends thence to the urethra. Its first part, which is

in contact with the testis, is very flexuous, and forms the epididymis: but

the remainder is straight, and is named vas deferens.
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The epididymis (fig. 169, //)
extends in the form of an arch along the

outer side of the testis, from the upper to the lower end, and receives its

name from its situation. Opposite the upper part of the testicle it pre-
sents an enlarged portion or head, the globus major (g~) ; and at the lower

end of that organ it becomes more pointed or tail-like globus minor ('),

before ending in the vas deferens. The intervening narrow part of the

epididymis is called the body (h). Its head is attached to the testis by
the vasa etferentia ; and its lower part is fixed to the tunica albuginea by
fibrous tissue, and by the reflection of the tunica vaginalis.
The epididymis is formed of a single tube, bent in a zigzag way, whose

coils are united into a solid mass by fibrous tissue. After the removal of

the serous membrane and some fibrous tissue this part of the tube may be

uncoiled; it will then measure twenty feet in length. The diameter of its

canal is about ^th of an inch, though there is a slight diminution in size

towards the globus minor, but it is increased finally in the vas deferens.

The vas deferens (fig. 169, k) begins opposite the lower end of the tes-

tis, at the termination of the globus minor of the epididymis. At first this

part of the excretory duct is slightly wavy, but afterwards it becomes for

the most part a firm round tube: near its termination it is enlarged again
and sacculated, but this condition will be referred to with the viscera of

the pelvis.
In its course to the urethra it ascends on the inner side of the testicle,

and along the bloodvessels of the spermatic cord with which it enters the

internal abdominal ring; it is then directed over the side of the bladder,
and through the prostate to open into the urethra. The length of this

part of the exci-etory duct is about two feet, and the width of its canal

about ^th of an inch.

Opening sometimes into the vas deferens, at the angle of union with the

epididymis, is a, small narrow crecal appendage, the vas aberrans of Haller

(fig. 169, /). It is convoluted, and projects upwards for one or two inches

amongst the vessels of the cord. Like the epididymis, it is longer when
it is uncoiled : its capacity is greatest at the free end. Its use is unknown.

Structure. The excretory duct of the testis has a thick muscular coat,
which is covered externally by fibrous tissue, and lined internally by mu-
cous membrane. To the feel the duct is firm and wiry, like whip-cord.
On a section its wall is dense and of a rather yellow color, but it is thinnest

at the head of the epididymis.
The muscular coat is composed of longitudinal and circular fibres ar-

ranged in strata. Both externally and internally is a longitudinal layer,
the latter being very thin ; arid between them is the layer of circular fibres.

The mucous membrane is marked by longitudinal folds in the straight

part of the canal, and by irregular ridges in the sacculated portion. A
columnar epithelium, though not ciliated) covers the inner surface ; but in

the epididymis it is ciliated (Becker).
Organ of Giraldes. 1 In the spermatic cord of the foetus and child, close

above the epididymis, is a small whitish granular-looking body (" Corps
Innomine," Giraldes), about half an inch long the remains of the lower

part of the Wolffian body of the embryo. With slight magnifying power
its component white granules are resolved into small vesicles, and convo-
luted tubes of varying shape, filled with a clear thick fluid; their wall

1 Sur un Organe place dans le Cordon Spermatique, et dont I'existence n'a pas
ete signalee par les Anatomistes. Par F. Giraldes. Proceedings of the Royal
Society for May, 1858.
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consists of a thin membrane, lined by flattened epithelium, with plexuses
of bloodvessels ramifying on the exterior.

Bloodvessels and nerves of the testicle. The branches of the spermatic

artery supply offsets to the epididymis, and pierce the back of the testicle

to enter the posterior part of the mediastinum. The vessels are finely
divided in the vascular structure lining the interior of the tunica albugi-

nea; and offsets are continued on the fine septa to the seminal tubules, on
which they are distributed in capillary plexuses.
The spermatic vein begins by radicles in the plexuses around the seminal

tubes, and issues from the gland at the posterior part, being there joined

by veins from the epididymis. As it ascends along the cord its branches

form the spermatic plexus ; it joins the vena cava on the right side, and
the renal vein on the left (p. 492).
The arrangement of the lymphatics in the testicle is unknown ; external

to that body they ascend on the bloodvessels, and join the lumbar glands.
The nerves are derived from the sympathetic, and accompany the arte-

ries to the testis : their ending has not been seen.

Vessels of the vas deferens. A special artery is furnished to the excre-

tory duct from the upper or lower vesicle, and reaches as far as the testis,

where it anastomoses with the spermatic artery. Veins from the epididy-
mis enter the spermatic vein. The nerves are derived from the hypogastric

plexus.

SECTION V.

DIAPHRAGM WITH AORTA AND VENA CAVA.

Directions. After the body is replaced in its former position on the

Back, the student should prepare first the diaphragm, next the large ves-

sels and their branches, and then the deep muscles of the abdomen.
Dissection. For the dissection of the diaphragm it will be necessary to

remove the peritoneum, defining especially the central tendinous part, and
the fleshy processes or pillars which are fixed to the lumbar vertebrae.

Whilst cleaning the muscle the student should be careful of the vessels and
nerves on the surface, and of others in and near the pillars.

On the right side two aponeurotic bands or arches, near the spine,
which give attachment to the muscular fibres, should be dissected : one-

curves over the internal muscle (psoas) ; the other extends over the exter-

nal muscle (quadratus), and will be made more evident by separating the

fascia covering the quadratus from it.

The DIAPHRAGM (fig. 168,
A
) forms the vaulted movable partition be-

tween the thorax and the abdomen. It is fleshy externally, where it is

attached to the surrounding ribs and the spinal column, and has its tendon
in the centre.

The origin of the muscle is at the circumference, and is similar on each
side of the middle line. Thus, it is connected by fleshy slips with the pos-
terior part of the xiphoid cartilage, and the inner surface of the six lower
ribs ; with two aponeurotic arches between the last rib and the spinal
column one being placed over the quadratus lumborum, and the other

over the psoas muscle ; and, lastly, it is connected with the lumbar verte-

brae by a thick muscular part or pillar. From this extensive origin the
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fibres are directed inwards, with different degrees of obliquity and length,
to the central tendon, but some have a peculiar disposition in the pillars
which will be afterwards noted.

The abdominal surface is concave, and is covered for the most part by
the peritoneum. In contact with it on the right side are the liver and the

kidney; and on the opposite side, the stomach, the spleen, and the left

kidney: in contact also with the pillars is the pancreas, together with the

solar plexus and the semilunar ganglia. The thoracic surface is covered

by the pleura of each side and the pericardium, and is convex towards the

thorax (p. 343). At the circumference of the midriff the fleshy processes
of origin alternate with like parts of the transversalis muscle; but a slight
interval separates the slips to the xiphoid cartilage and seventh rib, and a

second space exists sometimes between the fibres from the last rib and the

arch over the quadratus lumborum muscle. In it are certain apertures for

the transmission of parts from the thorax to the abdomen.
The muscle is convex towards the chest, and concave to the abdomen.

Its arch reaches higher on the right than the left side (p. 306), and is con-

UNDER SURFACE OF THE DIAPHRAGM.

A. Diaphragm. d. Left, and e, right crus.

B. Psoas magnus. /. Inner, and g, outer arched ligament.
c. Quadratus lumborum. h. Opening for vena cava

; i, for resophagus, t,

a. Left piece of the teudon of the diaphragm ;
for aorta,/, for sympathetic nerves.

b, middle ; and c, right piece.

stantly varying during life in respiration. In forced expiration the muscle

ascends, and reaches as high as the upper border of the right fourth rib at

the sternum, and the upper edge of the fifth rib on the left side, close to

the sternum. In forced inspiration it descends, and its slope would be

represented by a line drawn from the middle of the ensiform cartilage to

the eleventh rib.

Action. As the muscle moves up and down during respiration, it is

depressed by the contraction of the fleshy fibres which are attached to the

ribs and spine, and is raised during their relaxation.
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"NVhen the diaphragm descends it changes its shape. The central tender,
which moves but slightly, remains the highest part of the arch, whilst the

sides which contract freely are sloped from the tendon to the wall of the

thorax. During the ascent the midriff* retains nearly the same form as in

a state of rest, for the tendon is the lowest part of the arch, and the bulges
on the sides reach rather higher.
With the movement of the diaphragm the size of the cavities of the

abdomen and thorax will be altered. In inspiration the thorax is enlarged,
and the abdomen diminished; and the viscera in the upper part of the

latter cavity, viz., liver, stomach, and spleen, are partly moved from be-

neath the ribs. In expiration the cavity of the thorax is lessened, and
that of the abdomen is restored to its former size ; and the displaced viscera

return to their usual place. By the contraction of the fibres the aperture
for the oesophagus will be rendered smaller, and that tube may be com-

pressed ; but the other openings for the vena cava and aorta do not ex-

perience change.

Preparatory to the making of a great muscular effort, the midriff con-

tracts, and descends for the purpose of permitting a full quantity of air to

enter the thorax. Till the effort is over the diaphragm remains in a de-

pressed position. Its action is commonly involuntary, but the movement
can be controlled by the will at any stage.

Parts of the diaphragm. The following named parts, which have been

noticed shortly in describing the muscle, are now to be referred to more

fully, viz., the central tendon, the pillars, the arches, and the apertures.
The central tendon (cordiform tendon) occupies the middle of the dia-

phragm (fig. 170), and is surrounded by muscular fibres; the large vena

cava pierces it. It is of a pearly white color, and its tendinous fibres

cross in different directions. In form it resembles a trefoil leaf: of its

three segments the right (c) is the largest, and the left (a) the smallest.

The pillars (crura) are two large muscular and tendinous processes (d
and e), one on each side of the abdominal aorta. They are pointed
and tendinous below, where they are attached to the upper lumbar verte-

brae, but large and fleshy above ; and between them is a tendinous arch

over the aorta.

In each pillar the fleshy fibres pass upwards and forwards, diverging
from each other : the greater number join the central tendon without in-

termixing, but the inner fibres of the two crura cross one another in the

following manner : Those of the right (e) ascend by the side of the aorta,

and pass to the left of the middle line decussating with the fibres of the

opposite crus between that vessel and the opening of the oesophagus. The
fibres of the other crus (d) may be traced in the same way, to form the

right half of the ossophagean opening. In the decussation the fasciculus of

fibres from the right crus is generally larger than that from the left, and

is commonly anterior to it.

The pillars differ somewhat on opposite sides. The right (e) is the

larger of the two, and is fixed by tendinous processes to the bodies of the

first three lumbar vertebrae, and their intervertebral substance, reaching
to the disk between the third and fourth vertebrae. The left pillar (d)

(sometimes absent) is situated more on the side of the spine, is partly con-

cealed by the aorta, and does not reach so far as the right by the depth of

a vertebra, or of an intervertebral substance.

The arches (ligamenta arcuata) are two fibrous bands on each side over
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the quadratus lumborum and psoas muscles, which give origin to fleshy
fibres.

The arch over the psoas (lig. arcuat. internum f) is the strongest, and
is connected by the one end to the tendinous part of ths pillar of the dia-

phragm, and by the other to the transverse process of the first or the second

lumbar vertebra.

The arch over the quadratus lumborum (lig. arcuat. externum <?) is only
a thickened part of the fascia covering that muscle, and extends from the

same transverse process (first or second lumbar) to the last rib.

Apertures. There are three large openings for the aorta, the vena cavsi,

and the oesophagus ;
with some smaller fissures for nerves and vessels.

The opening for the aorta () is rather behind, than in the diaphragm,
for -it is situate between the pillars of the muscle and the spinal column : it

transmits the aorta, the thoracic duct, and the vena azygos.
The opening for the oesophagus and the pneumo-gastric nerves (V) is

rather above and to the left of the aortic .aperture ; it is placed in the

muscular part of the diaphragm, and is bounded by the fibres of the pillars

as above explained.
The opening for the vena cava (/>) (foramen quadratum) is situate in

the right division of the central tendon ; and its margins are attached to

the vein by tendinous fibres, except at the inner part.
There is & fissure (/) in each pillar for the three splanchnic nerves;

and through that in the left crus passes also the small azygos vein.

Dissection. After the diaphragm has been learnt, the ribs that support
it on each side may be cut through, and the pieces of the ribs with the

fore part of the diaphragm may be taken away, to make easier the dissec-

tion of the deeper vessels and muscles. But the posterior part of the dia-

phragm with its pillars and arches should be left
; and the vessels ramify-

ing on it should be followed back to their origin.
The large vessels of the abdomen, viz., the aorta and the vena cava, are

to be cleaned by removing the fat, the remains of the sympathetic, and
the lymphatic glands ; and their branches are to be followed to the dia-

phragm, to the kidney and suprarenal body, and to the testicle. In like

manner the large iliac branches of the aorta and cava are to be laid bare

as far as Poupart's ligament. The ureter and the spermatic vessels are to

be cleaned as they cross the iliac artery to the limb ; and on the iliac

trunk near the thigh, branches of a small nerve (genito-crural) are to be

sought.
The muscles are to be laid bare on the right side, but on the left side

the fascia covering them is to be shown ; and the fat is to be cleared away
from about the kidney.
The psoas muscle, the most internal of all, lies on the side of the spine,

with the small psoas superficial to it occasionally. On its surface, and in

the fat external to it, the following branches of the lumbar plexus will be
found : The genito-crural nerve lies on the front. Four other nerves issue

at the outer border the ilio-hypogastric and ilio-inguinal near the top, the

external cutaneous about the centre, and the large anterior crural at the

lower part. Along the inner border of the psoas the gangliated cord of

the sympathetic is to be sought, along with a chain of lumbar lymphatic
glands ; and somewhat below the pelvic part of the muscle the obturator

nerve may be recognized. External to the psoas is the quadratus lum-

borum, and crossing it near the last rib is the lust dorsal nerve, with an
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(Illustrations of

Muscles and viscera :

A. Diaphragm with B, internal, and c, ex-

ternal arched ligament.

D. End of the oesophagus, cut.

K. Small psoas.

F. Large psoas.

0. Quadratus lumborum.

H. lliacus.

1. Kidney.
j. Rectum.

K. Bladder.

Vessels :

a. Diaphragmatic artery.

6. Aorta.

c. Renal.

d. Spermatic.

e. Upper mesenteric, cat.

/. Lower mesenteric.

D NERVES OF THE ABDOMINAL CAVITY.

Dissections.)

y. Common iliac, and h, external iliac

artery.

k. Epigastric artery, cut : by its side is the

vas defereus, bonding into the pelvis.

I. Circumflex iliac.

m. Vena cava.

7*. Renal vein.

0. Right spermatic vein, p, common iliac

vein, and r, external iliac (this letter

is put on the left artery instead of the

vein just below it).

s. Ureter.

Serves :

1. Phrenic.

2. Ilio-hypogastric.

3. Ilio-inguinal.

4. External cutaneous of the thigh.
5 and 6. Genito-crural.

7. Anterior crural.



ABDOMINAL AORTA AND BRANCHES. 489

artery. In the hollow of the hip-bone is the iliacus muscle which unites

below with the large psoas.
The ABDOMINAL AORTA (fig. 171, 6) extends from the last dorsal ver-

tebra to the left side of the body of the fourth lumbar vertebra, where it

divides into the common iliac arteries. Its commencement is between
the pillars of the diaphragm, and its termination is placed on the left side

of the umbilicus, and nearly on a level with the highest part of the crest

of the hip-bone.
The chief connections of the vessels with surrounding parts have been

before referred to (p. 444), but some deep vessels in relation with it come
now into view. As the aorta lies on the spine it rests on the left lumbar

veins, which end in the inferior cava. And between it and the right crus

of the diaphragm lie the vena azygos major, and the thoracic duct. Along
the sides of the vessel are the lumbar lymphatic glands, from which large
vessels run beneath it to end in the beginning of the thoracic duct.

The branches of the aorta are numerous, and arise in the following
order : First, are the diaphragmatic arteries, two in number, which leave

the sides of the vessel immediately it appears in the abdomen. Close to

the tendinous ring of the diaphragm, the single trunk of the cocliac axis

arises from the front : and about a quarter of an inch lower down, also on

the front, the trunk of the superior mesenteric artery begins. Half an

inch lower the renal arteries, right and left, take origin from the sides of

the aorta. On the lateral part of the vessel, close above each renal, is

the small capsular branch ; and below the renal is the spermatic artery.
From the front of the arterial trunk, one to two inches above the bifurca-

tion, springs the inferior mesenteric artery ; and from the angle of division

the small middle sacral artery runs downwards. Four small lumbar
branches on each side come from the posterior part of the vessel, opposite
the bodies of the lumbar vertebra?.

The branches may be classified into two sets one to the viscera of the

abdomen (visceral), and another to the abdominal wall (parietal).
The visceral branches are coeliac axis, superior and inferior mesenteric,

renal, capsular, and spermatic. This set has been examined, except the

renal, capsular, and spermatic.
The renal arteries (fig. 171, c) leave the aorta nearly at a right angle,

and are directed outwards, one on each side. Near the kidney each di-

vides into four or five branches, which enter the renal substance between
the vein and the ureter. Each artery lies beneath its companion vein,

being surrounded by a plexus of nerves, and supplies small twigs to the

suprarenal body (inferior capsular), to the ureter, and to the fatty layer
about the kidney.
The arteries of opposite sides have some differences. The left is the

shortest, owing to the position of the aorta : the right crosses the spine,
and passes beneath the vena cava.

The middle capsular artery is a small branch which runs almost trans-

versely outwards to the suprarenal body : this offset anastomoses with the

other branches of the suprarenal body from the renal and diaphragmatic
arteries. It is of large size in the foetus.

The spermatic artery of the testicle (fig. 171, d) is remarkable for its

small size in proportion to its length ; for leaving the cavity of the abdo-

men ; and for having the part in the abdomen straight, but that in the

cord tortuous.

From its origin below the renal, the vessel passes downwards along
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the posterior wall of the abdomen to the internal abdominal ring, where
it enters the spermatic cord (p. 418). In its course beneath the peri-
toneum the vessel runs along the front of the psoas, crossing over the

ureter ; and on the right side it passes over the vena cava. It is accom-

panied by the spermatic vein, and the spermatic plexus of nerves. In the

foetus before the testicle leaves the abdomen the spermatic artery is very
short, but the vessel elongates as the part supplied is removed from its

former site.

In the female the corresponding artery (ovarian) descends into the

pelvis to end in the ovary and the uterus.

The parietal branches of the aorta are the diaphragmatic, lumbar, and
middle sacral.

The diaphragmatic arteries (inferior phrenic) (fig. 171, a) are directed

outwards along the under surface of the diaphragm near the posterior

part, the left artery passing behind the ocsophageal opening, and the right
behind the vena cava. Each ends in two branches : One (internal) passes
onwards towards the fore part of the diaphragm, and anastomoses with its

fellow, and with the branch (superior phrenic) to the diaphragm from the

internal mammary (p. 239). The other (external) is larger, and is di-

rected outwards to the side of the muscle, where it communicates with

the musculo-phrenic and intercostal arteries.

Branches. Small offsets to the suprarenal body from the external divi-

sion of this artery are named superior capsular. Some twigs are given

by the left artery to the oesophagus, and by the right to the vena cava.

On the under surface of the diaphragm are two branches of the internal

mammary artery ; one (superior phrenic, p. 239) accompanies the phrenic
nerve, and ramifies over the middle of the muscle ; the other (musculo-

phrenic, p. 239) appears opposite the ninth rib, and passing along the

edge of the thorax, gives offsets to the lower intercostal spaces.
The other parietal branches, viz., lumbar and middle sacral, are not

learnt in this stage : the former will be seen after the lumbar plexus, and
the latter in the pelvis.
The COMMON ILIAC ARTERY (fig. 171, ^) is directed Qutwards from the

bifurcation of the aorta, and divides into two large trunks opposite the

fibro-cartilage between the base of the sacrum and the last lumbar verte-

bra : one of these (external iliac) supplies the lower limb, and the other

(internal iliac) enters the pelvis. Placed obliquely on the vertebral

column, the vessel measures about two inches in length. It is covered by
the peritoneum, and is crossed by branches of the sympathetic nerve, and
sometimes by the ureter. It is accompanied by a vein of the same name.

Usually it does not furnish any named branch, but it may give origin to

the ilio-lumbar, or a renal artery. On opposite sides the vessels have
some differences.

The right artery is rather the longest, in consequence of the position of

the aorta on the left side of the spine. To its outer side at first is the

vena cava, and near its termination is the psoas muscle. The companion
vein (jo) is at first beneath, but becomes external to the artery at the

upper part ; and beneath the right artery also is the left common iliac vein.

The left artery is crossed by the colon and the inferior mesenteric vessels ;

and its companion vein is situate below it.

The length of the. common iliac ranges from less than half an inch (in
one case) to four inches and a half; but in the majority of instances it

varies between one inch and a halt' and three inches (Quain).
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The EXTERNAL ILIAC ARTERY (fig. 171, /?)
is the first part of the ves-

sel leading to the lower limb, and is contained in the cavity of the abdo-

men. Its extent is from the bifurcation of the common iliac to the lower

border of Poupart's ligament, where it becomes femoral. And its direction

would be indicated, on the surface of the abdomen, by a line from the left

of the umbilicus to the middle of the space between the symphysis pubis
and the front of the iliac crest.

The vessel lies above the brim of the pelvis in its course to Poupart's
ligament, and is covered closely throughout by the peritoneum and the

subperitoneal fat. To its outer side is the psoas, except at its termination

under Poupart's ligament, where the muscle lies beneath it. A chain of

lymphatic glands is placed along the front and inner side of the artery.

Near its origin it is crossed sometimes by the ureter ; and near Pou-

part's ligament the vas deferens bends down along its inner side, whilst

the spermatic vessels, and part of the genito-crural nerve lie on it for a

short distance.

The position of the external iliac vein (/) is not the same on both sides.

The left vein is altogether internal to the artery ; whilst the right, though
internal in position on the pubes, afterwards lies beneath the arterial

trunk. The circumflex iliac vein crosses it nearly an inch above Poupart's

ligament.
Branches. Two branches, epigastric and circumflex iliac, arise about

a quarter of an inch from the end of the artery, and are distributed to

the wall of the abdomen (p. 419, 420).
Some small unnamed twigs are given to the psoas muscle and the lym-

phatic glands.

Peculiarities in usual branches. The epigastric and circumflex branches may wan-
der over the lower inch and a half or two inches of the artery.

In unusual branches. Though the trunk of the vessel is commonly free from any
unusual branch, it may be occupied between the middle and the end by the obtu-
rator artery, or by the internal circumflex artery of the thigh.

ILIAC VEINS AND VENA CAVA (fig. 171). The larger veins of the

abdomen correspond so closely with the arteries, both in number, extent,
and connections, as to render unnecessary much detail in their descrip-
tion. As the veins increase in size from the circumference towards the

centre of the body, those most distant from the heart will be first re-

ferred to.

The external iliac (r) is a continuation of the femoral vein beneath

Poupart's ligament. It has an extent like the artery of the same name,
and ends by uniting with the vein from the pelvis (internal iliac), to form
the common iliac vein. On the pubes it is inside its companion artery,
and lies between the psoas and pectineus muscles ; the left vein remains
internal to, but the right slips beneath its artery.
The veins opening into it are the epigastric and circumflex iliac (p. 420).
The common iliac vein (fig. 171, /?) ascends by the side of its accom-

panying artery, the right almost vertically, and the left obliquely, to the

right side of the body of the fifth lumbar vertebra (the upper part), where
it blends with its fellow in one trunk the vena cava.

The right vein is the shortest, and lies at first behind, but afterwards

outside the artery of the same name. The left is altogether below the

artery of its own side, and crosses beneath the^ght common iliac artery.
Each vein receives the ilio-lumbar, and .ie lateral sacral branch ; and

the common iliac of the lei't side is joined by the middle sacral vein.
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The TEXA CAYA INFERIOR (fig. 171, in) collects and conveys to the

heart the blood of the lower half of the body. Taking the origin on the

right side of the fifth lumbar vertebra, below the bifurcation of the aorta,

this large vein ascends on the right side of the vertebral column, and
reaches the heart by perforating the diaphragm. Its connections with the

surrounding parts have been already noticed (p. 444), but the description

may be referred to, as the position of the branches of the aorta to it can
be better seen now.

Branches. The cava receives parietal branches (lumbar and dia-

phragmatic), from the wall of the abdomen and the diaphragm ; and vis-

ceral branches from the testicle, the kidney, the suprarenal body, and the

liver.

The veins belonging to the digestive apparatus, viz., the intestinal canal,
the spleen, and the pancreas, are united to form the vena portae (p. 448) ;

and the blood contained in those veins reaches the cava by the venae cavse

hepaticae, after it has circulated through the liver.

The spermatic vein (fig. 171, 0) enters the abdomen by the internal

abdominal ring, after forming the spermatic plexus in the cord (p. 484).
At first there are two branches in the abdomen, which lie on the sides of

the spermatic artery; but these soon join into one trunk. On the left

side it opens into the renal vein at right angles, and a small valve exists

sometimes over the aperture ; on the right side it enters the inferior cava

below the renal vein. As the vein ascends to its destination, it receives

one or more branches from the wall of the abdomen, and from the fat

about the kidney.
In the female this vein (ovarian) has the same ending as in the male,

and it forms a plexus in the broad ligament of the uterus. Valves are

absent from the vein and its branches, but occasionally there is one at its

union with the renal.

The renal or emulgent vein (fig. 171, n) is of large size, and joins the

vena cava at a right angle. It commences by many branches in the kid-

ney; and the trunk resulting from their union is superficial to the renal

artery.
The right is the shortest, and joins the cava higher up usually than the

other. The left vein crosses the aorta close to the origin of the superior
mesenteric artery : it receives separate branches from the left spermatic
and suprarenal veins.

The suprarenal vein is of considerable size when it is compared with

the body from which it comes. The right opens into the cava, and the

left into the renal vein.

The hepatic veins enter the vena cava where it is in contact with the

liver. These veins are described in the dissection of the liver (p. 468).
The lumbar veins correspond in number and course with the arteries of

the same name : they will be dissected after.

The diaphragmatic veins (inferior), two with each artery, spring from
the under surface of the diaphragm. They join the cava either as one
trunk or two.

DEEP MUSCLES OF THE ABDOMEN.

The deep muscles in the interior of the abdomen are the psoas, iliacus,

and quadratus lumborum.
The PSOAS MAGNUS (fig. 171, ') reaches from the lumbar vertebrae to

the femur, and is situate partly in the abdomen and partly in the thigh.
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The muscle arises from the front of the transverse processes of the

lumbar vertebrae; from the bodies and intervertebral disks of the last

dorsal and all the lumbar vertebrae by five fleshy pieces each piece being
connected with the intervertebral substance and the borders of two con-

tiguous vertebra, and with tendinous bands over the bloodvessels opposite
the middle of the vertebra. The fibres give rise to a roundish belly,
which gradually diminishes towards Poupart's ligament, and ends infe-

riorly in a tendon on the outer aspect, which receives fibres of the iliacus,

and passes beneath Poupart's ligament to be inserted into the small tro-

chanter of the femur.

The abdominal part of the muscle has the following connections: In

front are the internal arch of the diaphragm, the kidney with its vessels

and duct, the spermatic vessels, and the genito-crural nerve, and, near

Poupart's ligament, the ending of the external iliac artery. Posteriorly
the muscle is in contact with the transverse processes, with part of the

quadratus lumborum, and with the innominate bone.

The outer border touches the quadratus and iliacus; and branches of

the lumbar plexus issue from beneath it. The inner border is partly con-

nected to the vertebra, and is partly free along the margin of the pelvis:

along the attached part of this border lies the sympathetic nerve, with

the cava on the right, and the aorta on the left side; along the free or

pelvic part are the external iliac artery and vein.

Action. If the femur is free to move it is raised towards the belly; and
as the flexion proceeds, the limb is rotated out by the attachment of the

muscle to the trochanter minor. The psoas is always combined with the

iliacus in flexion of the hip-joint.
When the lower limbs are fixed the two muscles will draw down the

lumbar part of the spine, and bend the hip-joints, as in stooping to the

ground. One muscle under the same circumstances can incline the spine

laterally.
The PSOAS PAKVUS (fig. 171,

E
)

is a small muscle with a long and flat

tendon, which is placed on the front of the large psoas, but, is rarely pre-
sent. Its fibres arise from the bodies of the last dorsal and first lumbar

vertebrae, with the intervening fibro-cartilage. Its tendon becomes broader

inferiorly, and is inserted into the ilio-pectineal eminence and the brim of

the pelvis, joining the fascia over the iliacus muscle.

Action. If the spine is immovable the two muscles will make tense

the pelvic fascia. The pelvis being fixed they may assist in bending the

lumbar part of the spinal column.

The ILIACUS MUSCLE (fig. 171,
H
) occupies the iliac fossa on the inner

aspect of the hip-bone, and is blended inferiorly with the psoas. It is

triangular in form, and has a fle.shy orif/in from the iliac fossa and the

ilio-lumbar ligament, from the base of the sacrum, and from the capsule
of the hip-joint in front. The fibres pass inwards to the tendon of the

psoas, uniting with it even to its insertion into the femur, but some reach

separately the femur near the small trochanter.

Above Poupart's ligament the muscle is covered by the iliac fascia; but

ver the right iliacus is placed the caecum, and over the left, the sigmoid
flexure. Beneath it are the innominate bone and the capsule of the hip-

joint; and between it and the grooved anterior margin of the bone, above
the joint, is a bursa. The inner margin is in contact with the psoas and
the anterior crural nerve. The connections of the united psoas and iliacus

below Poupart's ligament are given with the dissection of the thigh.
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Action. The iliacus flexes the hip-joint with the psoas when the femur
is movable, and bends forwards the pelvis when the limb is fixed. In

consequence of its union with the psoas, the two are described as the flexor

ot the hip-joint by Theile.

The QUADRATUS LUMBORUM (fig. 171 G
)

is a short thick muscle be-

tween the crest of the hip-bone and the last rib. About two inches wide

inferiorly, it arises from the ilio-vertebral ligament, and from the iliac

crest of the hip-bone behind, and an inch outside that band. The fibres

ascend to be inserted by distinct fleshy and tendinous slips into the apices
of the transverse processes of the four upper, or all the lumbar vertebras ;

and into the body of the last dorsal vertebra, and the lower border of the

last rib for a variable distance.

This muscle is encased in a sheath derived from the fascia lumborum.

Crossing the surface are branches of the lumbar plexus, together with the

last dorsal nerve and its vessels. Beneath the quadratus is the mass of

the erector spinas muscle.

Action. Both muscles keep straight the spine (one muscle antagonizing
the other) ; and by fixing the last rib they aid in the more complete con-

traction of the diaphragm.
One muscle will incline laterally the lumbar part of the spine to the

same side, and depress the last rib.

Fascia of the quadratus. Covering the surface of the quadratus is a

thin membrane, which is derived from the hinder aponeurosis of the trans-

versalis abdominis (fascia lumborum, p. 357) ; it passes in front of the

quadratus to be fixed to the tips and borders of the lumbar transverse pro-

cesses, to the ilio-lumbar ligament below, and to the last rib above. This

fascia forms the thickened band called ligamentum arcuatum externum,
to which the diaphragm is connected.

Fascia of the iliacus and psoas. A fascia covers the two flexor muscles

of the hip-joint, and extends in different directions as far as their attach-

ments. Over the iliacus muscles the membrane is thickest; and a strong
accession is received from the tendon of the small psoas. Its disposition
at Poupart's ligament, and the part that it takes in the formation of the

crural sheath, have been before explained (p. 428).

Opposite the pelvis the membrane is inserted into the brim of that

cavity for a short distance, and into the hip bone along the edge of the

psoas. Opposite the spinal column it becomes thin, and is fixed on the

one side to the lumbar vertebras and the ligamentum arcuatum internum,
but is blended on the other with the fascia on the quadratus. The fascia

should be divided over the psoas on the left side, and reflected towards the

brim of the pelvis.
Dissection. The student is now to clean the lymphatic glands lying

along the vertebras, and to trace upwards some lymphatic vessels to the

thoracic duct.

To show the origin of the duct, the diaphragm is to be divided over the

aorta, and its pillars are to be thrown to the sides ; a piece may be cut out

of the aorta opposite the first lumbar vertebra. The beginning of the duct

(chyli receptaculum), and of the vena azygos, may be well seen ; and the

two may be followed upwards into the thorax.

On the left side the student may trace the splanchnic nerves and the

small vena azygos through the pillar of the diaphragm ; and may show the

trunk of the sympathetic nerve entering the abdomen beneath the arch

over the psoas muscle.
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Lymphatic glands. A chain of glands is placed along the side of the

external iliac artery, and along the front and sides of the lumbar vertebras ;

they are connected by short tubes, which increase in size and diminish in

number, until at the upper part of the lumbar vertebrae three or four

trunks unite in the thoracic duct. Into the glands the lymphatics of

the lower limbs, and those of the viscera and wall of the abdomen are

received.

Receptaculum chyli (Pecquet). The thoracic duct begins in the ab-

domen by the union of three or four large lymphatic vessels. Its com-
mencement is marked by a dilatation, which is placed on the right side of

the aorta, about opposite the first lumbar vertebra. The duct enters the

thorax by passing through the diaphragm with the aorta.

Beginning of the azygos veins. The right vein (vena azygos major)

begins opposite the first or second lumbar vertebra by a small branch,
which is united with a lumbar vein. It enters the thorax with the tho-

racic duct and the aorta, to the right of which it lies.

The left or small azygos vein begins on the left side of the spine, joining
one of the lumbar veins, and passes through the pillar of the diaphragm,
or through the aortic opening.
The anatomy of these veins is given in the description of the thorax,

p. 338.

SECTION VI.

SPINAL AND SYMPATHETIC NERVES.

THE spinal nerves of the loins are united in a plexus, and supply the

limb and the contiguous parts of the trunk.

Dissection. The lumbar nerves and their plexus are to be learnt on the

left side, although the woodcut shows them on the right side ; and to bring
them into view, the dissector should cut through the external iliac vessels,

and afterwards scrape away the psoas. For the most part the fleshy fibres

may be removed freely ; but a small branch (accessory of the obturator)
should be first looked for at the inner border of the muscle. In the sub-

stance of the quadratus lumborum a communication may be sometimes
found between the last dorsal and the first lumbar nerve.

The cord of the sympathetic nerve lies along the edge of the psoas, and
offsets of it join the spinal nerves ; these are to be followed back along the

lumbar arteries.

On the right side the psoas is to be left untouched, in order that the

place of emergence of the different nerve branches from it may be noticed.

LUMBAR SPINAL NERVES. The anterior primary branches of the lum-

bar nerves enter the lumbar plexus, with the exception of the last. Five
in number, they increase in size from the first to the last, and are joined

by filaments of the sympathetic near the intervertebral foramina. Before

entering the plexus they supply branches to the psoas and quadratus lum-

borum muscles.

The fifth nerve (fig. 177) receives a communicating branch from the

fourth, and is to be followed into the pelvis to its junction with the sacral

plexus. After the two are united, the name lumbo-sacral is applied to



496 DISSECTION OF THE ABDOMEN.

the common trunk ; and from this, before it enters the sacral plexus, arises

the superior gluteal nerve (*),

The LUMBAR PLEXUS (tig. 172) is formed by the intercommunication

of the first four lumbar nerves. Contained in the substance of the psoas
near the posterior surface, it consists of communicating loops between the

several nerves, and increases in size from above downwards, like the in-

dividual nerves. Superiorly it is sometimes united by a small branch with

the last dorsal nerve ;
and inferiorly it joins the sacral plexus through the

large lumbo-sacral cord.

Fig. 172.
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a. External iliac artery, cut across.

6. Thoracic duct.

c. Azygos vein.

Nerves : The figures 1 to 5 mark the

trunks of the five lumbar nerves.

d. Splanchnic nerves.

. Last dorsal.

/. Ilio-hypogastric.

g. Ilio-inguinal.

h. Genito-crural.

f. External cutaneous.

k. Anterior crural.

I. Accessory to obturator.

n. Obturator.

o. Gangliated cord of the sympathetic.

DISSECTION OF THE LUMBAR PLEXUS AND ITS BRANCHES. (Illustrations of Dissections.)

The branches of the plexus are six in number, and supply the lower

part of the abdominal wall and muscular covering of the spermatic cord,

the fore part of the thigh, and the inner side of the leg.

The first two branches (ilio-hypogastric and ilio-inguinal) end as cutane-

ous nerves of the buttock, lower part of the abdomen, and the scrotum.

a. The ilio-hypogastric branch (fig. 172, f) is derived from the first

nerve, and appears at the outer border of the psoas muscle, near the upper

part. It is directed over the quadratus lumborum to the iliac crest, and
enters the wall of the abdomen by penetrating the transversalis abdominis.



LUMBAR PLEXUS AND BRANCHES. 497

Its termination in the integuments of the buttock and abdomen, by means
of an iliac and a hypogastric branch, has been already mentioned (p. 416).

b. The ilio-inguinal branch (<?) arises with the preceding from the first

nerve, and issues from the psoas nearly at the same spot. Of smaller size

than the ilio-hypogastric, this branch courses outwards over the quadratus
and iliacus muscles towards the front of the crest of the hip bone, where
it pierces the transversalis abdominis. The farther course of the nerve in

the abdominal wall, and its distribution over the scrotum and the groin,
are before noticed (p. 416). ,

c. The genito-crural nerve (h) is distributed to the cremaster muscle

and the limb. It arises from the second lumbar nerve, and from the con-

necting loop between the first two
;

it pierces the fibres of the psoas, and

descending on the surface of the muscle divides into the two following

pieces. Sometimes the nerve is divided in the psoas, and the pieces per-
forate separately the muscle.

The cremasteric branch descends on the external iliac artery, and fur-

nishes offsets around it : it passes from the abdomen with the spermatic
vessels, and is distributed in the cremaster muscle. In the female the

nerve is lost in the round ligament.
The crural branch issues beneath Poupart's ligament to supply the in-

tegument of the thigh.
d. The external cutaneous nerve of the thigh (i) arises from the second

nerve of the plexus, or from the loop between it and the third, and appears
about the middle of the outer border of the psoas. The nerve then crosses

the iliacus to the interval between the anterior iliac spinous processes, and
leaves the abdomen beneath Poupart's ligament, to be distributed on the

outer aspect of the limb.

e. The anterior crural nerve (k) is the largest offset of the plexus, and

supplies branches mainly to the extensor muscles of the knee joint, and
to the teguments of the front of the thigh and inner side of the leg.

Taking origin from the third and fourth nerves, and receiving a fasciculus

also from the second, this large trunk appears towards the lower part of

the psoas, where it lies between that muscle and the iliacus. It passes
from the abdomen beneath Poupart's ligament ; but before the final branch-

ing in the thigh, the nerve furnishes the following twigs :

Some small branches are furnished to the iliacus from the upper part of

the nerve.

A branch to the femoral artery, whose place of origin varies much, is

distributed around the upper part of that vessel.

/. The obturator nerve () appertains to the adductor muscles of the

thigh. Derived from the third and fourth nerves in the plexus, it is di-

rected beneath the psoas to the inner or pelvic border; escaped from be-

neath the muscle the nerve crosses the pelvic cavity below the external

iliac, but above the obturator vessels, and enters the thigh through the

aperture in the upper part of the thyroid foramen. Occasionally the ob-

turator gives origin to the following branch :

The accessory obturator nerve (I) arises from the trunk of the obturator,
or from the third and fourth nerves of the plexus. Its course is along the

inner border of the psoas beneath the investing fascia, and over the hip
bone to the thigh, where it ends by joining the obturator nerve, and sup-

plying the hip joint.

GANGLIATED CORD OF THE SYMPATHETIC. The lumbar part of the

gangliated cord of the sympathetic in the abdomen is placed on the side

32
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of the spinal column (fig.
1 72) ; it lies along the inner border of the psoas

muscle, nearer the front of the vertebra than in the thorax, and is some-
what concealed on the right side by the vena cava. The cord possesses
four or five oblong ganglia opposite the bodies of the vertebrae, which sup-

ply connecting and visceral branches.

Connecting branches. From each ganglion two small branches are di-

rected backwards along the centre of the body of the vertebra, with the

lumbar artery ; these unite with one or two spinal nerves near the inter-

vertebral foramen. The connecting branches are long in the lumbar

region in consequence of the gangliated cord being raised by the psoas
muscle to the fore part of the vertebrae.

Branches of distribution. Most of the internal branches throw them-
selves into the aortic and hypogastric plexuses, and so reach the viscera

indirectly. Some filaments enter the vertebrae and their connecting liga-
ments.

Last dorsal nerve (fig. 172, e). The anterior primary branch of the

last dorsal resembles the intercostal nerves in its distribution, but differs

from them in not being contained in an intercostal space. Lying below
the last rib, the nerve is directed outwards across the upper part of the

quadratus lumborum, and beneath the fascia covering that muscle, as far

as the aponeurosis of the transversalis abdominis (fascia lumborum); here

it enters the wall of the abdomen, and ends in an abdominal and a cuta-

neous branch (p. 4 1C). The lowest intercostal artery accompanies it.

Near the spine it furnishes a small branch to the quadratus muscle ;
and

it may communicate by means of this with the first lumbar nerve.

The LUMBAR ARTERIES of the aorta (p. 489), are furnished to the Back,
the spinal canal, and the wall of the abdomen : they resemble the aortic

intercostals in their course and distribution. Commonly four in number
on each side, they arise opposite the centre of the lumbar vertebrae, and
the vessels of opposite sides are sometimes joined in a common trunk ;

they then pass backwards beneath the pillar of the diaphragm and the

psoas, to reach the interval between the transverse processes, where each

ends in an abdominal and a dorsal branch. The arteries of the right side

lie beneath the vena cava.

The dorsal branch continues to the Back between the transverse pro-

cesses, and supplies an offset to the spinal canal (pp. 368, 384).
The abdominal branches are directed outwards beneath the quadratus

lumborum, and enter the posterior part of the abdominal wall, where they
anastomose with the lower intercostal above, and with the circumflex iliac

and ilio-lumbar arteries below : these branches supply the psoas and quad-
ratus muscles; and the last furnishes an offset to the teguments with the

ilio-hypogastric nerve.

The LUMBAR VEINS are the same in number, and have the same course

as the arteries. Commencing by the union of a dorsal and an abdominal
branch at the root of the transverse process, each trunk is directed for-

wards to the vena cava. They open into the posterior part of the cava,
either singly, or conjointly with those of the opposite side. On the left

side the veins are longer than on the right, and pass beneath the aorta.

Around the transverse processes, and beneath the psoas muscle, the lum-

bar veins communicate freely wjth one another, with the ilio-lumbar, and
sometimes with the common iliac, so as to form a plexus of veins. Issuing
from the upper part of the plexus is a small branch, the ascending lumbar

vein, which joins the azygos vein of the corresponding side of the body.
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THE cavity of the pelvis is a part of the general abdominal space (p.

431), and is situate below the brim or inlet of the true pelvis.
Boundaries. The space is surrounded by the firm bony ring of the

pelvic bones : it is bounded behind by the sacrum and the coccyx, with

the pyriformis muscles and the sacro-sciatic ligaments ; and laterally and
in front, by the innominate bones covered by the obturator muscles.

Inferiorly, or towards the perinasum, the cavity is limited by the fascia

reflected from the wall to the viscera, and by the levatores ani and coccygei
muscles : only in this last direction, where the bounding structures are

movable, can alterations be made in the size of the space.
Contents. In the pelvis are contained the urinary bladder, the lower

end of the large intestine or the rectum, and some of the generative or-

gans, according to the sex. All the viscera possess vessels, nerves, and

lymphatics ; and the serous membrane is reflected over them.

SECTION I.

PELVIC FASCIA AND MUSCLES OF THE OUTLET.

ON the wall of the pelvis is a thin fascia (pelvic) which extends from

the brim to the outlet, and covers the obturator muscle.

Dissection. To bring into view the pelvic fascia, the internal iliac ves-

sels, and the psoas (if this has not been removed in the dissection of the

lumbar plexus), are to be taken away on the left side of the body. The
obturator vessels and nerve are to be cut through on the same side ; and
the peritoneum being detached from the wall of the pelvis, the fascia will

be seen on scraping away with the handle of the scalpel a large quantity
of fat. By this proceeding the membrane is dissected in its upper half,

or as low as the situation of a piece of fascia (recto-vesical) which is at-

tached to the viscera.

To display the lower half, the student must ra : se the outlet of the pelvis ;

and, should the perineum be undissected, the fat must be taken from the

ischio-rectal hollow. The lower part of the fascia will now appear on the

outer side of that fossa, as it covers the obturator muscle.

An additional step for showing the arrangement of the fascia may be

taken, by removing the external obturator muscle and the obturator mem-
brane, and then scraping away through the thyroid hole the obturator in-

ternus muscle, so as to look at the fascia through that aperture.
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The PELVIC FASCIA is a thin membrane in close contact with the

obturator muscle, and is fixed to the bone around the attachment of the

fleshy fibres, so tlat it might be called the special fascia (obturator) of that

muscle.

Superiorly it is fixed into the brim of the pelvis for a short distance at

the lateral aspect of the cavity. In front of that spot it does not extend
so high as the brim, but is inserted into the bone around the attachment
of the muscle, except opposite the hole for the obturator vessels and nerve,
where it is united with the obturator membrane. Inferiorly the fascia is

attached to the hip bone along the side of the pubic arch, and to the

margin of the great sacrosciatic ligament where the obturator internus

issues from the pelvis.
The outer surface of the fascia is in contact with the obturator muscle.

The inner surface corresponds above with the cavity of the pelvis, and

below, with the ischio-rectal fossa. With this surface the thin membrane

(recto-vesical) supporting the viscera of the pelvis is united ; the place of

union being indicated, on looking into the pelvis, by a whitish line near

to, and on a level with the ischial spine. At the posterior border of the

obturator muscle the fascia is joined by a thin membrane (fascia of the

pyriformis) which covers the pyriformis muscle and the sacral plexus, but

is beneath the iliac vessels by branches of which it is perforated.
The recto-vesicalfascia may be now seen in part ; but it will be better

displayed after the hip bone has been taken away.
Dissection. To obtain a side view of the pelvis it will be necessary to

detach the left innominate bone. The pelvic fascia is first to be separated
from the bone and the obturator muscle. The innominate bone is next to

be sawn through, in front, rather external to the symphysis, and, behind,
at the articulation with the sacrum. After the bone has been pulled some-
what away from the rest of the pelvis, the ischial spine with the recto-

vesical fascia attached to it may be cut off with a bone-forceps ; and the

rest of the bone may be then removed by cutting through the pyriformis
muscle, the vessels and nerves passing through the sacro-sciatic notch, and

any other structure that may retain it.

A block is afterwards to be placed beneath the pelvis. The bladder is

to be moderately distended with air through the ureter, and the urethra

is to be tied. Some tow is to be introduced into the rectum, also into the

vagina if it is a female pelvis ; and a small piece is to be placed in the

pouch of peritoneum between the bladder and the rectum. After the

viscera are thus made prominent, the ischial spine and the recto-vesical

fascia should be raised with hooks whilst the levator ani and coccygeus
muscles below it are cleaned.

Parts closing the pelvis below. In addition to the recto-vesical fascia,

the following parts close the pelvic cavity on each side, between the sacrum
and the pubic symphysis.

Behind, the student will meet with the pyriformis passing through the

great sacro-sciatic notch, with the gluteal vessels and nerve above it.

Next comes the coccygeus muscle, c,.on the small sacro-sciatic ligament,
between the ischial spine and the "coccyx: one border of the muscle
reaches towards the pyriformis, the other to the levator ani ; and between
its hinder border and the pyriformis lie the sacral plexus of nerves (*), and
the sciatic and pudic vessels.

The greater part of the rest of the pelvic outlet is closed by the levator

ani, D, which extends forwards from the coccygeus to the symphysis pubis.
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It meets its fellow inferiorly, but the muscles of opposite sides are sepa-
rated in front by the urethra, with the vagina in the female ; and the inter-

val between them is closed by the triangular ligament of the perineum, H.

The COCCYGEUS MUSCLE (fig. 173,
c
) is flat and triangular, and assists

to close the outlet of the pelvis. It arises from the upper part of the

ischial spine, and some fibres are attached to the small sacro-sciatic ligament.

Widening as it passes inwards the muscle is inserted into the side, and the

contiguous anterior surface of the coccyx, and into the side of the lower

piece of the sacrum.

Fig. 173.

SIDE VIEW OF THE MDSCLES IN THE OUTLET OF THE PELVIS (Illustrations of Dissections).

Muscles :

A. Gluteus maximns, cut.

B. Psoas and Iliacus, cut.

c. Coccygeus.
D. Levator ani.

K. External and sphincter.

F. Ejaculator urin;e.

a. Ischial spine, cut off.

H. Triangular ligament.

Arteries :

a. External iliac artery, cut.

b. Its accompanying vein.

c. Obliterated hypogastric cord.

d. Upper vesical, and

e. Lower vesical.

/. Internal pudic.

Iferves :

1. Sacral plexus.

2. Inferior hemorrhoidal.

3. Pudic.
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The inner surface looks to the pelvis, and is in contact with the rec-

tum on the left side; the opposite surface rests on the small sacro-sciatic

ligament. The upper or hinder border is contiguous to the pyriformis

muscle, vessels and nerves intervening ; and the anterior or lower border

is parallel with the levator ani muscle.

Action. Uniting in its action with the hinder fibres of the levator ani,

the muscle will draw slightly forwards the coccyx.
The LEVATOR ANI (fig. 173,

D
) is a thin flat muscle, which is attached

above to the side of the pelvis, and descends below into the outlet of the

cavity, where it joins its fellow and supports the viscera.

It arises anteriorly by fleshy fibres from an oblique line above the ob-

turator internus ; lower down from the fascia on that muscle, and from the

back of the triangular ligament. Posteriorly it is fixed to the lower and
inner surface of the ischial spine. And between those osseous attach-

ments the muscle takes origin from the under part of the recto-vesical fas-

cia, but not in a straight line. All the fibres are directed downwards to
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be inserted after the following manner : The anterior, the longest, descend

by the side of the prostate and join, in front of the rectum, with the mus-
cle of the opposite side in the central point of the perinseum ; the middle
fibres blend with the side of the rectum ; whilst the posterior meet the

opposite muscle behind the gut, and are attached in part to the side of the

coccyx (p. 390).
The anterior fibres of the levator are in contact with the triangular

perineal ligament;
1 and there is an interval between the two muscles,

which allows the urethra, with the vagina in the female, to pass from the

pelvis. The posterior border is parallel to the coccygeus muscle. The

upper surface is contiguous to the recto-vesical fascia ; and the under sur-

face looks to the perinaHim (ischio-rectal fossa). The two muscles, by
their union, form a fleshy layer or diaphragm across the outlet of the pel-

vis, similar to that which separates the abdomen from the chest ; this par-
tition is convex below and concave above, and gives passage to the rec-

tum.

Action. By the union of the muscles of opposite sides below the urethra

this tube can be raised, and compressed during their contraction. Whilst

the urine is flowing the fibres are passive, but towards the end of micturi-

tion they contract suddenly, and help the other muscles in clearing the

passage.
As the levatores descend by the side of the vesiculse seminales, and the

prostate, they will compress and evacuate the contents of those viscera.

The hindmost fibres, which are fixed to the coccyx, will assist the coc-

cygeus in moving forwards that bone.

Dissection. The recto-vesical fascia will be seen by detaching the fleshy
fibres of the levator ani and the coccygeus at their origin, and throwing
both downwards. The thin membrane descends on the levator ani to the

side of the bladder and the rectum, and sends downwards sheaths around

the prostate and the gut. To demonstrate those sheaths one incision is to

be made along the prostate, and another along the lower end of the rectum,
below the fascia ; and the tubes are to be isolated from the viscera.

The recto-vesical fascia supports and partly invests the viscera of the

pelvis. Covering the pelvic surface of the levator ani it is fixed above,
like that muscle, to the wall of the pelvis in front and behind, and between

those attachments it joins the pelvic fascia. Below it meets the fascia of

the opposite side, yi the centre of the pelvis, and forms a partition across

the cavity, like that of the levatores ani, which is perforated by the blad-

der and the rectum. The partition is supported anteriorly by being fixed

to the pubes, and posteriorly, where it blends with the fascia on the cocy-

geus, by being inserted into the coccyx : it is concave above and convex

below, and divides the cavity of the pelvis from the perinaeal space. This

septal piece is attached to the viscera which pierce it, forming ligaments
for them ; and from the under surface tubes are prolonged on the rectum

and the prostate.
The sheath on the rectum incloses the lower three inches of the intestine,

and gradually becomes very thin towards the anus ;
between it and the

intestine are interposed the branches of the upper hemorrhoidal vessels,

with a layer of fat.

1 The anterior part of the muscle which descends by the side of the prostate, and
unites with its fellow below the membranous part of the urethra, thus supporting
that canal as in a sling, is named sometimes levator sen compressor prostatce.
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On the prostate the sheath is thinner than on the rectum, and is con-

tinued forwards to the apex of that body, where it blends with the trian-

gular ligament of the urethra : it is separated from the capsule of the

prostate by a plexus of veins, and by some small arteries.

In the female the fascia has much the same arrangement as in the male ;

but the vagina perforates the membrane, and receives a tube from it, like

the prostate.
The true ligaments of the bladder are two on each side, anterior and

lateral, and are parts of the recto-vesical fascia.

The anterior reaches from the posterior part of the pubes to the upper
surface of the prostate, and the neck of the bladder ; it is a narrow white

band, and incloses some muscular fibres of the bladder. Between the

ligaments of opposite sides, the recto-vesical fascia dips down to reach the

triangular ligament of the perinaeum, and closes the pelvis between the

levatores ani.

The lateral ligament is a piece of the same fascia, which is fixed to the

upper border of the prostate gland, to the side of the bladder close above
the vesicula seminalis, and to the back of the bladder between the vesi-

culae
;
from this part of the fascia an offset is continued downwards over

the vesicula seminalis, so as to join a like piece from the other side, and
form a sheath for those bodies.

There are other ligaments of the bladder (false ligaments), which are

derived from the peritoneum investing it, and will be described in the fol-

lowing Section.

Ligament of the rectum. On each side of the rectum is a strong wide

piece of the recto-vesical fascia, which is connected externally to the ischial

part of the hip bone, and supports that viscus like the bladder.

SECTION II.

CONNECTIONS OF THE VISCERA IN THE MALE.

Directions. If the student dissects a female pelvis, he will find the

description of it at page 509.

Contents and position (fig. 174). The viscera in the cavity of the male

pelvis are, the lower end of the large intestine (rectum) ; the bladder with

its excretory tube the urethra; together with some generative organs.
These have the following relative situation :

The rectum (&) is behind all, and takes a curved course, with the con-

vexity backwards, along the front of the sacrum and coccyx. The bladder

(a) is placed in the concavity of the rectum, its neck being surrounded

by the prostate gland (6) ; and the urethra (d) curves forwards from it

above the intestine. Beneath the bladder between it and the rectum
are the little seminal sacs (#) with the vasa deferential*. Some of these

organs are partly surrounded by the peritoneum.
Dissection. All the recto-vesical fascia, except the anterior true liga-

ment of the bladder, may be taken from the prostate and rectum. The
obliterated (hypogastric) cord from the internal iliac artery should be fol-

lowed forwards along the bladder from the back of the pelvis ; and the

branches of the same artery to the bladder should be cleaned. When the
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fat has been cleared from the rectum without injuring its arteries, the

pouch of the peritoneum, in which tow has been placed, will be brought
into view, with the ureter (/*) passing to the bladder across its side.

The part of the bladder below the peritoneum is to be cleaned, and the

vas deferens (f), which lies on the lateral aspect of the viscus, is to be

followed down to the seminal sac. Take away with care the remains of

the sheath of the vesicula seminalis, defining at the same time the vas

deferens inside the latter.

The peritoneum does not envelop the viscera in the pelvis so completely
as in the upper part of the abdomen. After partly surrounding the upper
portion of the rectum, and fixing it by a process meso-rectiim, the mem-
brane clothes the back of the bladder, projecting for some way between
this viscus and the rectum, where it forms the recto-vesieal pouch : on
each side the serous membrane is arrested by the obliterated hypogastric

artery, and gives rise to a fold, the posterior ligament of the bladder. 'It

covers the posterior surface, and each lateral region of the bladder as far

forwards as the obliterated hypogastric ; but at that cord it is reflected to

the wall of the pelvis and abdomen. All the anterior surface of the blad-

der is therefore uncovered by peritoneum ; and when the bladder is dis-

tended it rises above .the ,pubes, so as to allow of its being punctured in

front without injury to the serous membrane.
The recto-vesical pouch is wide behind, where it corresponds with the

interval between the iliac arteries, and is narrow in front between the

rectum and the bladder. Anteriorly it extends slightly into the interval

between the vesiculse seminales, and ends usually about one inch and a
half from the tip of the coccyx. The distance of the pouch from the anus
is commonly about four inches ; but it will vary with the state of the

bladder, for if this viscus is distended the peritoneum will be raised, and
removed farther from the end of the intestine.

False ligaments of the bladder. Where the peritoneum is reflected

from the bladder to the pelvic wall, it gives rise to a wide piece of mem-
brane, which constitutes the false ligaments of that viscus, though without

any subdivision of it into pieces. These are said to be five in number
two posterior, two lateral, and one superior.
The posterior ligament (one on each side) reaches from the back of the

pelvis to the bladder, and contains the obliterated hypogastric artery, the

ureter, and smaller vessels, and nerves. Between these is the hollow of

the recto-vesical pouch.
The lateral ligament, also one on each side, the widest, is reflected from

the side of the bladder to the iliac-fossa and the wall of the pelvis. Along
its line of attachment to the bladder is the obliterated hypogastric artery.
The superior ligament is prolonged from the top of the bladder to the

abdominal wall, along the remains of the obliterated hypogastric vessels.

The RECTUM, or the lower part of the great intestine (fig. 174, k) ex-

tends from the articulation between the sacrum and the left hip bone to

the anus, and is kept in place by the peritoneum, the recto-vesical fascia,

and the levatores ani. The intestine is about eight inches long, and has

a winding course, for it follows the curve of the sacrum and coccyx: it is

divided into three parts upper, middle, and lower.

The upper part, longer than the others, extends obliquely from the

sacro-iliac articulation to the centre of the third piece of the sacrum. Sur-

rounded almost entirely by the peritoneum, it lies against the sacrum, and
on the pyriformis muscle and sacral plexus of the left side. In contact
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with it, are th branches of the left internal artsry, and the left ureter.

In some bodies this part of the intestine is much curved to the right
side.

1

The middle piece lies beneath the bladder, and reaches to the tip of the

coccyx: it is about three inches in length, and is covered by peritoneum
on the front and sides above, but only in front below. Resting on it is

the triangular part of the bladder, with the back of the prostate and the

vesicuke semimiles and vasa deferentia; and beneath it are the sacrum and

coccyx. On each side is the coccygeus muscle.

Fig. 174. <D
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SIDE VIEW OF THE DISSECTED MALE PELVIS.

a. Urinary bladder. g. Vesicula seminalis.

6. Prostate. h. Ureter.

c. Membranous part of the urethra. i. Recto-vesical fascia.

d. Spongy part of the urethra. It. Rectum.

e Crus penis, detached. I. Levator ani, cut.

/. Vas deferens.

The lower part is about an inch and a half long, and is curved from the

tip of the coccyx to the anus: at first it is dilated, but at the anus it is

contracted. This end of the intestine is without peritoneal covering, and
is supported by the lower part of the triangular ligament of the urethra,
and by the levatores ani muscles.

Above the extremity of the rectum (in this position of the body) are the

fore part of the prostate, the membranous part of the urethra, and the

1 It is not uncommon to see the rectum on the right side of the sacrum. In the

dissecting-room of University College in one winter (1854-1855), I saw three ex-

amples of the rectum in that situation. In two bodies the lower end of the left

colon crossed the spine at the top of the sacrum, and the rectum descended

through the pelvis, on the right of the middle line, to the end of the coccyx. In
the third the large intestine crossed the spine twice, once at top of the sacrum,
and again about the middle of that bone.
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bulb of the corpus spongiosum urethrae ; but as the gut recedes from the

urethra there is an angular interval left between them. The levatores ani

muscles descend on its sides, and unite beneath it, supporting it in a sling;
and the sphincter muscles surround the aperture. Sometimes the end of

the intestine within the anus is very much enlarged, especially in women
and old men ; and in that condition in the male it rises up on each side of

the prostate.
The URINARY BLADDER (vesica urinaria) is situate in the fore part of

the pelvis (fig. 174, a), and is the receptacle for the fluid secreted by the

kidneys.
When the bladder is contracted it is flattened, and of a triangular form,

and lies against the anterior wall of the pelvis ; but when distended it be-

comes of a conical shape, with the larger part towards the rectum, and
the apex to the abdominal wall. In distension during life it is slightly

curved over the anterior part of the pelvis, as it projects above the bone ;

and if a line through its centre were prolonged, it would touch anteriorly
the abdominal wall somewhere (according to the distension) between the

umbilicus and the pubes, and posteriorly the end of the sacrum or the

coccyx.
The position and form of the bladder are not the same in early life as

in the adult. For in the child this viscus rises above the brim of the

pelvis into the hypogastric region of the abdomen, and the cervix is the

lowest part. But in the adult the bladder is contained within the space
inclosed by the pelvic bones, and the base projects inferiorly.
The organ is maintained in position by the recto-vesical fascia and the

peritoneum, which form its ligaments (pp. 502 and 504). The connec-

tions of the bladder moderately full are the following :

The summit or apex is rounded, and from its anterior part three liga-

mentous cords are prolonged to the umbilicus ;
the central one of these is

the remains of the urachus; and the two lateral are formed by the oblite-

rated hypogastric arteries. If the bladder is distended the apex is above,
but otherwise below the pubes. All the surface behind fhe obliterated

vessels is covered by peritoneum.
The base (fundus) is large, and rests on the middle piece of the rectum :

in the state of emptiness of the bladder the base is scarcely prominent,
but in distension of the viscus, it extends lower, and becomes widened.

Connected with the fundus are the vesiculae seminales and the vasa defe-

rentia; and between these is a triangular space, from which the perito-
neum is partly absent.

Surfaces of the body. The front of the body is in contact with the

posterior surface of the symphysis pubis, and with the abdominal wall if it

is distended, and is altogether free from peritoneum ; whilst the posterior
surface is entirely covered by the serous membrane, and is touched often

by the small intestine.

Extending along the upper part of each lateral region is the obliterated

hypogastric vessel ; and running down behind this is the vas deferens,
which passes internal to the ureter. Near the under part the ureter enters

the bladder. All the side of the bladder behind the hypogastric vessel is

covered by peritoneum, but the rest is uncovered.

The neck (cervix) is the narrow anterior part of the bladder that joins
the urethra : in the state of contraction it is the lowest part of the viscus,

but in distension it is above the level of the fundus. It is surrounded by
the prostate gland.
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The ureter (fig. 174, fi) crosses the common or the external iliac artery,
and forms an arch below the level of the obliterated hypogastric vessel ; it

enters the bladder near the lower part, and somewhat on the side, at the

distance of one inch arid a half or two inches from the prostate gland.
The PROSTATE GLAND (fig. 174, 6) surrounds the neck of the bladder.

It is placed about an inch below the level of the symphysis pubis, and is

supported by the rectum. Its shape is conical with the base turned back-

wards, and its size equals nearly that of a large chestnut. In the present

position of the pelvis, a line from the apex through the middle of the gland
would be directed obliquely downwards and backwards towards the end of

the sacrum ; but in the erect state of the body, upwards and backwards
from the triangular ligament.
The upper surface is about an inch below the symphysis pubis, and is

connected to it by the anterior true ligaments of the bladder. On this

surface are branches of the dorsal vein of the penis.
The under surface has the greatest extent, and is contiguous to the

rectum ; this is the part that is felt by the finger introduced into the bowel

through the anus.

The apex touches the posterior layer of the triangular ligament ; and
the base surrounds the neck of the bladder, and the vesicular seminales

with the vasa deferentia.

The prostate is enveloped by a sheath obtained from the recto-vesical

fascia (p. 502), and a plexus of veins (prostatic) surrounds it. Through
the gland the urethra takes its course to the penis ; and the ejaculatory
ducts pierce it obliquely to open into the urethra (fig. 180,/). The size

of the prostate alters much, and in old men it may acquire a considerable

magnitude.
The VESICULJE SEMIXALES (fig. 174, g} are two small sacculated bodies,

each about two inches long, between the under part of the bladder and
the rectum. Each is pyramidal in form, and has the larger end turned

backwards towards the ureter, whilst the smaller is surrounded by the

prostate. Along the inner side is the vas deferens. At the prostate gland
the vesiculiB approach one another, only the vasa deferentia intervening ;

but further backwards they diverge, and inclose with the pouch of the

peritoneum the triangular space at the under aspect of the bladder. The
vesiculiB are contained in a membranous sheath, which is derived from
the recto-vesical fascia, and is lined by involuntary muscular fibres.

The VAS DEFEUENS or the excretory duct of the testis (fig. 174,/) in

its course to the urethra enters the abdomen by the internal abdominal

ring; and crossing the obliterated hypogastric artery, is directed inwards

along the side and under part of the bladder to the base of the prostate,
where it forms the common ejaculatory duct by joining with the duct

from the vesicula seminalis. The position of this tube to the external

iliac artery has been noticed ; on the bladder it passes internal to the

ureter and the vesicula of the same side. By the side of the vesicula the

duct is much enlarged, and is sacculated.

The URETHRA is the excretory passage for the urine and semen (fig.

174), and reaches from the bladder to the end of the penis. In length it

measures about eight inches, and it presents one or two curves according
to the state of the penis. At first the canal is directed forwards through
the triangular ligament of the perinaeum to the body of the penis, forming
a large curve with the concavity to the pubes. Thence to its termination

the urethra is applied to the penis ; and whilst this body remains pendent
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the canal forms a second bend with the concavity downwards, but if tl-e

penis is raised the tube makes but one curve. The canal is divided into

three parts prostatic, membranous, and spongy.
The prostatic part (b) is contained in the prostate gland, and receives

its name from that circumstance. Its length is about one inch and a

quarter, and in the erect posture it is inclined downwards to the triangular

perinaeal ligament. Its connections are the same as those of the gland

(p. 507).
The membranous part (c), about three-quarters of an inch long, inter-

venes between the apex of the prostate and the front of the perinaeal trian-

gular ligament. It slants downwards in the erect posture to the lore part
of the triangular ligament ; and as the bulb of the next portion of the

urethral tube is directed backwards below it, the under part measures

only half an inch.

This division of the urethra is the weakest : but it is supported by the

triangular ligament (). Surrounding it are the muscular fibres of the

constrictor urethrae
; and close below it are Cowper's glands with the

rectum.

The spongy part (d) is so named from its being surrounded by a cellu-

lar and vascular structure. It is applied to and assists to form the body
of the penis, arid terminates anteriorly in the orifice named meatus uri-

narius in the end of the glands. It is the longest part of the urethra, and
measures about six inches. At its commencement this division of the

excretory canal is covered for two inches by the ejaculator urinae muscle

(fig. 130).
The curve of the urethra is the fixed bend at the inner extremity, which

lies below the pubes. It extends from the bladder to an inch and a half

in front of the triangular ligament, and consists of the prostatic and mem-
branous portions, with a fourth of the spongy part. Its covexity, which
is turned downwards, is greatest at the fore part of the triangular ligament
in the erect posture : and from this point it curves up and back to the

bladder, and up anteriorly to the penis.
It is surrounded by voluntary and involuntary muscular fibres : thus,

behind the ligament, by the involuntary muscular tissue of the prostate ;

within the ligament by the voluntary constrictor urethra, with a thin in-

voluntary layer inside that muscle ; and before the ligament by the volun-

tary ejaculator urinae.

Its size is smallest where the tube pierces the perinaeal ligament (n),
and lies between the layers ; and is largest in the middle of the prostatic

part.
Dissection. The tegumentary covering of the penis may be removed,

to see the component parts of that body ; and after its removal the spongy
part of the urethra will be better seen: the teguments should be replaced
after the part has been learnt.

The PENIS is attached to the fore part of the pelvis, and hangs in front

of the scrotum. It is constructed of two firm fibrous bodies (fig. 174, e)

named corpora cavernosa, which are filled with a plexus of vessels, and
make up the principal part. Below these is a soft spongy substance

(corpus spongiosum) which surrounds the urethra, and forms the head or

the glans penis. The tegumentary investment, which covers the whole,
is noticed at p. 407.

The body of the penis is grooved above and below along the middle

line, and is covered anteriorly by the glans penis; along its under suri'ace
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the urethra is conducted. Besides the attachment of the corpora cavernosa

to the bone, the body of the penis is connected with the front of the

symphysis pubis by the suspensory ligament.
The corpus spongiosum urethra: incloses the urethral canal in front of

the triangular ligament, and forms the head of the penis. It is a vascular

and erectile texture, like the corpora cavernosa, but is much less strong.

Commencing posteriorly by a dilated part the bulb, it extends forwards

around the urethra to the extremity of the penis, where it swells into the

conical glans penis.
The bulb

(fig. 174, rf) is directed backwards, slightly, below the mem-
branous part of the urethra, and is fixed by fibrous tissue to the front of

the triangular ligament. The ejaculator urinae muscles cover it. This

enlargement presents usually a central depression, with a bulging on each

side, and is subdivided into two lobes.

The glans penis (fig. 181, /) is somewhat conical in form, and covers

the truncated end of the corpora cavernosa. Its base is directed back-

wards, and is marked by a slightly prominent border the corona glandis;
it is sloped obliquely along the under aspect, from the apex to the base.

In the apex is a vertical slit, in which the urethral canal terminates ; and
below that aperture is an excavation, which contains the piece of the

teguments named frcenurn preputii.

SECTION III.

CONNECTIONS OF THE VISCERA IN THE FEMALE.

IN the pelvis of the female are contained the lower end of the intestinal

tube, and the bladder and urethra, as in the male
; but there are in

addition the uterus with its accessories, and the vagina.
Position. The rectum is posterior to the rest as in the male pelvis, and

forms a like curve. In the concavity of the bent intestine lie the uterus

with its appendages, and the tube of the vagina. And in front of all are

the bladder and the urethral canal. Thus there are three tubes connected

with the viscera in this sex, viz., the urethra, the vagina, and the rectum;
and all are directed forwards, one above another, to the surface.

Directions. The description in Section I. (p. 499) must be used for

instructions respecting the removal of the innominate bone, and the dis-

tension of the viscera ; also for the muscles of the pelvic outlet and the

anatomy of the fascias. After the student has learnt the muscles and the

fascia, p. 499, which are nearly alike in both sexes, he may make the

following special dissection of the viscera of the female pelvis.
Dissection. On taking away the recto-vesical fascia and much fat, the

viscera will come into view. To maintain the position of the uterus, raise

it up with a piece of string passed through the upper part. The reflec-

tions of the peritoneum on the viscera are to be preserved ; and a piece of

cotton wool is to be placed between the rectum and the uterus.

The obliterated cord of the internal iliac artery is to be followed on the

bladder ; and the ureter is to be traced forwards by the side of the uterus

to the bladder. Afterwards the urethra, the vagina, and the rectum are
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to be cleaned and partly separated from one another at the anterior part
of the pelvis ; but the arteries on the rectum are to be preserved.
The peritoneum gives a partial covering to the viscera, as in the male

pelvis. Investing the upper part of the rectum, and forming behind it

the meso-rectum, the membrane is continued to the posterior part of the

vagina, and the back of the uterus. It covers the posterior, and the

greater part of the anterior surface of the uterus, and can be traced to

the bladder without again touching the vagina : on each side of the uterus

it forms a wide fold (broad ligament), which attaches that viscus to the

wall of the abdomen. As the peritoneum is followed upwards it may be

observed to cover the posterior surface of the bladder, and the lateral part
behind the position of the obliterated hypogastric artery.

In the pelvis the serous membrane forms the following ligaments for the

uterus and bladder.

The broad ligament of the uterus (fig. 175) passes from the side of the

uterus to the wall of the abdomen, and supports that organ. By its posi-

tion across the pelvis, it divides the cavity into an anterior and a posterior

portion : in the former are placed the bladder, urethra, and vagina ; in

the latter the upper part of the rectum, and the small intestine when it

reaches the pelvis.
Eacli ligament shows traces of a subdivision into three pieces, corre-

sponding with the bodies contained between its two layers. Thus there

is a posterior piece belonging to the ovary and its ligament, L ; an anterior,

near the upper part, which is appropriated to the round ligament, N ; and
a middle piece, the highest of all, surrounds the Fallopian tube, M.

Anterior and posterior ligaments of the uterus. As the peritoneum is

reflected from the rectum to the uterus, and from the uterus to the bladder,
it forms two anterior and to posterior folds or ligaments. The anterior or

vesico-uterine pair is smaller than the posterior or recto-uterine.

The recto-uterine pouch corresponds with the recto-vesical in the male.

On each side it is bounded by the obliterated hypogastric artery : and be-

low, it reaches beyond the uterus, so as to touch the back of the vagina.
The false ligaments of the bladder are the same as in the male, and are

five in number, viz., two posterior, two lateral, and a superior : they are

all blended in one large piece of peritoneum that reaches from the bladder

to the side and front of the pelvis. In the female the posterior ligament,

containing the vessels of the bladder, is less marked than in the male.

The RECTUM (fig. 175,
K
) is not so curved in the female as in the male,

and is generally larger. Descending along the middle of the sacrum and

coccyx to the anus, the intestine is divided into three parts :

The first part ends over the third piece of the sacrum, and is enveloped

by the peritoneum, except posteriorly: its connections are similar to those

of the rectum in the male, p. 504.

The middle part reaches to the tip of the coccyx, and has the vagina
above and in contact with it. The peritoneum extends on the front for a

short distance.

The lower part curves to the anus away from the vagina so as to leave

between the two a space, which corresponds, on the surface of the body,
with the part of the perinaeum between the anus and the vulva. The
levatores ani are on the sides, and unite below it, and the sphincter mus-

cles surround the extremity.
The UTEKUS (fig. 175, ) is somewhat conical in shape, and flattened

from before backwards. Unless enlarged, it lies below the brim of the
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pelvis, between the bladder and the rectum ; and it is retained in place by
the ligaments. Its wider end is free and placed upwards, and the lower

end communicates with the vagina.
This viscus is directed forwards, so that its position is oblique in the

cavity of the pelvis ; and a line through its centre would correspond with

the axis of the inlet of the pelvic cavity.

Fig. 175.
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Arteries :

a. External iliac.

b. Internal iliac.

c. Middle sacral.

d. Uterine.

. Vaginal.

/. Upper hasmorrhoidal.

g. Gluteal, cut.

h. Obliterated hypagastric.
i. Inferior vesical.

SIDE VIEW op THE FEMALE PELVIS. (Illustrations of Dissections.)

Muscles and Viscera:

A. Pyriformis muscle, cut.

B. Large psoas, cut.

c. Gluteus maximus, cut.

D. Coccygeus, and E, Levator ani, thrown

down.

P. Sphincter vaginae.

tt. Urethra.

H. Urinary bladder.

I. Vagina.
K. Rectum.
L. Ovary and its ligament.

M. Fallopian tube.

N. Round ligament.
o. Uterus.

The anteriorflattened surface is covered by peritoneum, except in the

lower fourth where it is in contact with the bladder. The posterior sur-

face, rounded, is invested altogether by the serous membrane.
The upper end (fundus) is the largest part of the organ, and is in con-

tact with the small intestine. The lower end, or the neck (cervix) is

received into the vagina.
To each side are attached the broad ligament with the Fallopian tube,

the round ligament, and the ovary.
The Fallopian tube, M, four inches long, is contained in the upper or

free border of the ligament. One eud is connected to the upper angle of
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the uterus, whilst the other is loose in the cavity of the pelvis. At the

uterine end the tube is of small size, but at the opposite extremity it is

dilated like a trumpet, and fringed, forming the corpus Jimbriatwm.
The round or suspensory ligament, N, is a fibrous cord about five inches

long, which is directed outwards through the internal abdominal ring and
the inguinal canal to end in the groin. This cord lies over the obliterated

hypogastric, and the external iliac artery ; and it is surrounded by the

peritoneum, which accompanies it a short way into the canal.

The ovary, L, is placed nearly horizontally, and bulges at the posterior

aspect of the broad ligament ; it is connected to the uterus at the inner

end by a special fibrous band, one inch and a half in length, the ligament
of the ovary. Its form is oval, and its margins are turned forwards and
backwards. Its size is very variable.

The VAGINA (fig. 175,
l

) is the tube by which the, uterus communicates
with the exterior of the body. It is somewhat cylindrical in shape,

though flattened from above down ; and its length is about five inches. As
it follows the bend of the rectum it is slightly curved ; and its axis corre-

sponds at first with the centre of the outlet, but higher up with that of

the cavity of the pelvis.

Above the vagina are the base of the bladder, and the urethra ; and
beneath or below it is the rectum. To each side is attached the recto-

vesical fascia, which sends a sheath along the lower half of the tube.

The upper end receives the neck of the uterus by an aperture in the an-

terior or upper wall ; and the lower end, the narrowest part of the canal,

is encircled by the sphincter vaginae muscle. A large plexus of veins

surrounds the vagina. In children, and in the virgin, the external aperture
is partly closed by the hymen.
The BLADDER (fig. 175,

H
) is placed at the anterior part of the pelvis,

above tjie vagina and in contact with the back of the pubes. Its position
and connections so closely resemble those of the bladder in the male body,
as to render unnecessary any further description of them (p. 506). The
chief differences in the bladder of the two sexes are the following.

In the female the bladder is larger than in the male, and its transverse

exceeds its vertical measurement. The base is of less extent, and is in

contact with the vagina and the lower part of the uterus ; and it does not

reach below the orifice of the urethra. On the side of the viscus there

is not any vas deferens ; and the prostate does not project around the

neck.

The ureter has a longer course in the female than in the male pelvis
before it reaches the bladder. After crossing the internal iliac vessels, it

passes by the neck of the uterus ere it arrives at its destination.

The urethra (fig. 175, ) is a small narrow tube about one inch and a

half long, which curves slightly below the symphysis pubis, the concavity

being upwards. Its situation is above the vagina, and its external open-

ing is placed within the vulva.

In its course to the surface it is embedded in the tissue of the vaginal

wall, and perforates the triangular ligament of the perinseum. It is sur-

rounded by the muscular fibres of the constrictor and orbicularis urethrae

(p. 398) ; and corresponds with the two hinder parts (prostatic and mem-

branous) of the male urethra. A plexus of veins surrounds the urethra

as well as the vagina.
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SECTION IV.

VESSELS AND NERVES OF THE PELVIS.

IN the pelvis are contained the internal iliac vessels, and their branches

to the viscera ;
the sacral plexus and its nerves ; and the sympathetic

nerve. This Section is to be used by the dissectors of both the male and
female pelvis.

Directions. The internal iliac vess'els are to be dissected on the right
side. But the air should be previously let out of the bladder ; and this

viscus and the rectum, with the uterus and the vagina in the female, should

be drawn aside from their situation in the centre of the pelvis.

Dissection. The loose tissue and fat are to be removed from the trunks

of the vessels, as well as from the branches of the artery that leave the

pelvis, or supply the viscera ; and the obliterated cord of the hypogastric

artery is to be traced on the bladder to the umbilicus.

With the vessels are offsets of the hypogastric plexus of nerves, but

these will probably not be seen ; but in dissecting the vessels to the bladder

and rectum, branches of the sacral spinal nerves will come into view. The
veins may be removed in a general dissection, to make clean the arteries.

When the vessels are prepared the bladder may be again distended, and
the viscera replaced.
The INTERNAL ILIAC ARTERY (fig. 176, g) is one of the trunks result-

ing from the division of the common iliac artery, and furnishes branches

to the viscera and wall of the pelvis, to the generative and genital organs,
and to the limb.

In the adult the vessel is a short trunk of large capacity, which meas-
ures about an inch and a half in length. Directed downwards as far as the

sacro-sciatic notch, the artery terminates generally in two large pieces,
from which the several offsets are furnished. From the extremity a partly
obliterated vessel (hypogastric) extends forwards to the bladder.

In entering the pelvis the artery lies in front of the lumbo-sacral nerve.

It is accompanied by the internal iliac vein, which is posterior to it, and
somewhat to the outer part on the right side.

The branches of the artery are numerous, and arise usually in the fol-

lowing manner : From the posterior piece of the trunk three arise, viz.,

the ilio-lumbar, lateral sacral, and gluteal. And from the anterior portion
come the vesical (upper and lower), haemorrhoidal, obturator, sciatic, and

pudic : in the female there are in addition the uterine and vaginal
branches.

Artery in the foetus. In the foetus the hypogastric artery takes the

place of the internal iliac, and leaves the abdomen by the umbilicus. At
that time it is larger than the external iliac artery ; and, entering but

slightly into the cavity of the pelvis, it is directed forwards to the back of

the bladder, and along the side of that viscus to the apex.

Beyond the bladder the artery ascends along the posterior aspect of the

abdominal wall with the urachus, converging to its fellow. Finally at

the umbilicus the vessels of opposite sides come in contact with the um-
bilical vein, and passing from the abdomen through the aperture at that

spot, enter into the placental cord, and receive the name umbilical.

In the foetus, branches similar to those in the adult are furnished by the

artery, though their relative size at the two periods is very different.

33
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Change to adult state. When uterine life has ceased the hypogastric

artery diminishes in consequence of the arrest of the current of blood

through it, and finally becomes obliterated, more or less completely, as

far back as an inch and a half of its commencement. The part of the

trunk which is unobliterated becomes the internal iliac ; and commonly a

portion of the vessel remains pervious as far as the upper part of the blad-

der, and gives origin to the vesical arteries.

Peculiarities. The length of the internal iliac arteries varies from half an inch to

three inches, its extreme measurements
;

but, in two-thirds of a certain number
of bodies (Quain) it ranged from an inch to an inch and a half.

Size. When the femoral trunk is derived from the internal iliac, and is placed
at the back of the thigh, the parent vessel is larger than the external iliac.

Q>
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DISSECTION OF THE INTERNAL ILIAC ARTERT (Tiederaann).

d. External, and g, internal iliac trunk con-

tinued by an impervious part along the

bladder.

e. Epigastric, and/, circumflex iliac.

h. Ilio lumbar.

t. Lateral sacral.

I. Middle hsemorrhoidal.

t. Obturator.

nt. Gluteal.

n. Sciatic.

0. Pudic.

x Serves :

1, 2, 3, 4. Four highest sacral nerves. 5. Ob-

turator.

A. Bladder.

o. Vas deferens.

H. Vesicula seminalis.

B. Lower end of the rectum,

c. Levator ani.

D. Pwoas magnuff.
E. Psoas parvus. /

F. Iliacuf.

Arteries :

a. Aorta splitting into tlTe common iliacs

6. Middle sacral branch. _* /

c. Common iliac.

A. The three branches arising from the posterior portion of the internal

iliac may be first examined.

The ilio-lumbar branch
(fig. 176, K) passes outwards beneath the psoas
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muscle and the obturator nerve, but in front of the lumbo-sacral nerve,
and divides into an ascending and a transverse branch in the iliac fossa :

The ascending or lumbar branch, which is beneath the psoas, supplies
that muscle and the quadratus lumborum, and anastomoses with the last

lumbar artery : it sends a small spinal branch through the foramen be-

tween the sacrum and the last lumbar vertebra.

The transverse or iliac offset divides into branches that ramify in the

iliacus muscle, some running over and some beneath it. At the iliac crest

these branches anastomose with the lumbar and circumflex iliac arteries ;

and some deep twigs communicate with the obturator artery, and enter

the innominate bone.

The lateral sacral arteries (fig- 176, z) are two in number, superior
and inferior, but the upper is the larger ; they correspond in situation with

the lumbar arteries, and form a chain of anastomoses by the side of the

apertures in the sacrum. These arteries supply the pyriformis and coccy-

geus muscles, and anastomose with each other, as well as with the middle

sacral. A small spinal branch enters each aperture in the sacrum.

The gluteal artery (fig. 176, m) is a short thick trunk, which appears
to be the continuation of the posterior division of the internal iliac. Its

destination is to the gluteal muscles on the dorsum of the hip bone
; and

it is transmitted from the pelvis above the pyriformis muscle, with its

accompanying vein, and the superior gluteal nerve. In the pelvis the

artery gives small branches to the contiguous muscles, viz., iliacus, pyri-

formis, and obturator, and a nutritious artery to the hip bone.

B. The branches of the anterior portion of the internal iliac artery are

the following :

The vesical arteries, superior and inferior, are distributed to the upper
and lower parts of the bladder.

The upper, three or four in number, arise at intervals from the partly
obliterated hypogastric trunk ; the lowest of these is sometimes called

middle vesical branch. Offsets are furnished from those branches to all

the body and upper part of the bladder.

The lower artery arises from the internal iliac in common with a

branch to the rectum, or with one to the vagina in the female. It is dis-

tributed to the base of the bladder, the vesiculse seminales, and the pros-
tate. A small offset from this artery or from the upper vesical is furnished

to the vas deferens.

The branch to the rectum (middle hremorrhoidal) is commonly supplied

by the inferior vesical. It is spent on the anterior and lower part of the

rectum, and on the vagina in the female, and anastomoses with the haemor-

rhoidal arteries.

The obturator artery (fig. 176J &). The branch is directed forwards

below the brim of the pelvis to the aperture in the upper part of the thy-
roid foramen ; passing through that opening it ends in two branches,
which ramify on the membrane closing the thyroid foramen, and lie be-

neath the muscle in that situation. In the pelvis the artery has its com-

panion nerve above, and vein below it ; and it gives origin to the following
small branches.

Jliac branch : this small offset enters the iliac fossa to supply the bone
and the iliacus muscle; it anastomoses with the ilio-lumbar artery.
The pubic branch

(fig. 141,_/') ascends on the posterior aspect of the

pubes, and communicates with the corresponding branch of the opposite

side, and with an offset from the epigastric artery.



516 DISSECTION OF THE PELVIS.

Sometimes the obturator may take origin from the external iliac artery.
The sciatic artery (fig. 176, n) is the next largest branch to the glutetil,

and is continued over the pyriformis muscle and the sacral plexus to the

lower part of the sacro-sciatic notch, where it issues between the pyriformis
and the coccygeus. External to the pelvis it divides into branches beneath
the gluteus maximus, and is distributed to the buttock : in the pelvis it

supplies the pyriformis and coccygeus muscles.

The pudic artery (fig. 176, o) supplies the perineum and the genital

organs, and has nearly the same connections in the pelvis as the sciatic,

from which it often springs. It accompanies the sciatic, though external

to it, and leaves the pelvis between the pyriformis and coccygeus. At the

back of the pelvis it winds over the ischial spine of the hip bone, and
enters the perinatal space (p. 390). The artery gives some unimportant
offsets in the pelvis, and frequently the middle haemorrhoidal branch arises

from it.

Accessory pudic (Quain). The pudic artery is sometimes smaller than

usual, and fails to supply some of its ordinary perinaeal branches, especially
the terminal for the penis. In those cases the deficient branches are de-

rived from an accessory artery, which takes origin from the internal iliac

(mostly from the trunk of the pudic), and courses forwards on the side of

the bladder and the prostate gland, to perforate the triangular perinatal

ligament. It furnishes branches to the penis to supply the place of those

that are wanting.
c. The branches of the internal iliac artery which are peculiar to the

female are two, the uterine and vaginal.
The uterine artery (fig. 17.">, d) passes inwards "between the layers of

the broad ligament to the neck of the uterus, where the vessel changes its

direction, and ascends to the fundus. Numerous branches enter the sub-

stance of the uterus, and, ramifying in it, are remarkable for their tortuous

condition.

At the neck of tho. uterus some small twigs are supplied to the vagina
and the bladder ; and opposite the ovary a branch bends outwards to anas-

tomose with the ovarian artery (spermatic) of the aorta.

The vaginal artery (fig. 1 75, e) seldom arises separately from the inter-

nal iliac. Combined with the preceding, or with the branch to the rectum,
this artery extends along the vagina, and ramifies in its wall as low as the

outer orifice.

Other arteries in the pelvis. The remaining arteries in the pelvis, which
are not derived from the internal iliac, are the ovarian, superior hasmor-

rhoidal, and middle sacral.

The ovarian artery (p. 490), after passing the brim of the pelvis, be-

comes tortuous, and enters the broad ligament to be distributed to the

ovary : it supplies an offset to the Fallopian tube, and another to the round

ligament ; and a large branch anastomoses internally with the uterine

artery.
The superior hcemorrhoidal artery, the continuation behind the rectum

of the inferior mesenteric (p. 441), divides into two branches near the

middle of the sacrum. From the point of division the branches are con-

tinued along the rectum, one on each side, and each ends finally in about

three branches, which pierce the layer of the gut three inches from the

anus ; they terminate opposite the inner sphincter in anastomotic loops
beneath the mucous membrane, and anastomose with the middle and in-

ferior ha?morrhoidal arteries.
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The middle sacral artery of the aorta (p. 489), (fig. 176, 5) descends

along the middle of the last lumbar vertebra, the sacrum, and the coccyx.
The artery gives small branches laterally, opposite each piece of the

sacrum, to anastomose with the lateral sacral arteries, and to supply the

nerves, and the bones with the periosteum. Sometimes a small branch is

furnished by it to the lower end of the rectum, to take the place of the

middle hsemorrhoidal artery.
The INTERNAL ILIAC VEIN receives the blood from the wall of the pel-

vis, and the pelvic viscera, by branches corresponding for the most part
with those of the arteries. The vein is a short thick trunk, which is

situate at first on the inner side of the internal iliac artery; but as it

ascends to join the external iliac, it passes behind, and to the outer aspect
of its companion artery on the right side

Branches. Most of the branches entering the trunk of the internal

iliac vein, have the same anatomy as the arteries ; but the following vis-

ceral branches the pudic and dorsal of the penis, the vesical and haemor-

rhoidal, the uterine and vaginal, have some peculiarities.
The pudic vein receives roots corresponding with the branches of the

pudic artery in the perinaeum, but not those corresponding with the offsets

of the artery on the dorsum of the penis.
The dorsal vein of the penis receives veins from the corpora cavernosa

and corpus spongiosum of the penis, and piercing the triangular ligament
of the urethra, divides into two, a right and a left branch, which enter a

plexus around the prostate.
The superior hcemorrhoidal vein commences in a large plexus (haemor-

rhoidal) around the lower end of the rectum beneath the mucous mem-
brane (p. 533).
The vesical veins begin in a plexus about the lower part of the bladder,

and anstomose with the prostatic and haemorrhoidal veins.

The uterine veins are numerous, and form a plexus in and by the side

of the uterus : this plexus inosculates above with the ovarian plexus, and
below with one on the vagina.
The vaginal veins surround their tube with a large vascular plexus.
Parietal veins of the pelvis. Three veins of the wall of the pelvis, viz.,

ilio-lumbar, lateral sacral, and middle sacral, open into the common iliac

vein.

Dissection (fig. 177). To dissect the nerves of the pelvis, on the right

side, it will be necessary to detach the triangular ligament with the

urethra from the arch of the pubes ; and to cut through, on the right side,

the recto-vesical fascia and the levator ani, together with the visceral arte-

ries, in order that the viscera may be drawn somewhat from the side of

the pelvis. If the bladder is distended let the air escape from it.

By means of the foregoing dissection the sacral nerves may be found as

they issue from the sacral foramina. The dissector should follow the first

four into the sacral plexus, and some branches from the fourth to the vis-

cera. The last sacral and the coccygeal nerve are of small size, and will

be detected coming through the coccygeus muscle, close to the coccyx ;

these are to be dissected with care ; and the student will succeed best by
tracing the connecting filaments which pass from one to another, beginning
above with the offset from the fourth nerve.

Opposite the lower part of the rectum, bladder, and vagina is a large

plexus of the sympathetic (pelvic plexus), which sends branches to the

viscera along the arteries. This plexus is generally destroyed in the pre-
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vious dissections ; but if any of it remains the student may trace the

offsets distributed from it, and its communicating brandies with the spinal
nerves.

SACRAL SPINAL NERVES (fig. 177). The anterior primary branches

of the sacral nerves are five in number, and decrease suddenly in size

from above downwards. Issuing by the apertures in the front of the

sacrum (the fifth nerve excepted) they receive short filaments of commu-
nication from the gangliated cord of the sympathetic. The first three

nerves and part of the fourth enter the sacral plexus, but the fifth ends on
the back of the coccyx.
The coccygeal nerve, and the peculiarities of the fourth and fifth sacral,

will be noticed before the plexus is described.

The fourth nerve (4 S) divides into two parts : one communicates
with the sacral plexus ; the other joins the fifth nerve and distributes the

following branches to the viscera and the surrounding muscles :

The visceral branches (3) supply the 'bladder and the vagina, and com-
municate with the sympathetic nerve to form the pelvic plexus. Some-
times these branches come from the third sacral nerve.

The muscular branches are three in number. One (2) rather long
branch enters the levator ani on the visceral aspect ; another (4) supplies
the coccygeus ; and the third (5) reaches the perinaeum by piercing the

levator ani muscle (p. 391).
The fifth nerve (5 S) comes forwards between the sacrum and coccyx,

and receives the communicating branch from the fourth nerve ; it is then

directed downwards in front of the coccygeus, where it is joined by the

coccygeal nerve, and perforates that muscle, the sacro-sciatic ligament,
and the glutens maximus, to end on the posterior surface of the coccyx.
The coccygeal nerve (1 c) after issuing by the lower aperture of the

spinal canal, appears through the coccygeus muscle, and joins the fifth

sacral nerve as above stated.

SACRAL PLEXUS (fig. 177). This plexus is formed by the lumbo-sacral

cord, the first three sacral nerves, and part of the fourth sacral. It is

situate on the pyriformis muscle, beneath the sciatic and pudic branches

of the internal iliac artery ; and the nerves entering it converge towards

the large sacro-sciatic notch, to unite in a flat band. From that spot the

plexus becomes gradually smaller towards the outer end ; and, leaving the

pelvis below the pyriformis, terminates in branches for the limb at the

lower border of that muscle.

Branches. Most of the branches arise outside the pelvis, and are dis-

tributed to the back of the lower limb ; for, only two internal pelvic
muscles (pyriformis and obturator internus) receive nerves from it.

The nerve of the obturator internus springs from the part of the plexus
formed by the union of the lumbo-sacral with the first sacral nerve ; it

leaves the pelvis with the pudic artery, and winding over the ischial spine
of the hip bone and through the small sacro-sciatic notch, enters the

muscle on the perinatal surface.

The nerves of the pyriformis are commonly two in number, and arise

from separate parts of the plexus : they enter the muscle at its visceral

aspect.
The pudic nerve, like the artery of the same name, supplies the parts in

the perineum, and the genital organs. The nerve arises in the lower part
of the plexus, and courses over the small sacro-sciatic ligament, to accom-

pany its artery through the small sacro-sciatic notch.
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The remaining branches of the plexus, viz., the small and great sciatic

nerves, and muscular offsets to the gluteus, gemelli, and quadratus femoris,
are described with the lower limb. (Dissection of the Buttock.)

Dissection. The gangliated cord of the sympathetic that lies in front

of the sacrum may be examined now : its several ganglia (three or four),
and their branches, will come into view on the removal of the areolar

tissue.

Fig. 177.

a. Urinary bladder.

b. Rectum.

c. Levator aui.

d. Coccygeus.
Nerves :

4 JandS ?, the last two lumbar nerves,

which form by their union the

lumbo-sacral cord.

1 8 to 5 S, the five sacral nerves, form-

ing the sacral plexus.
1 c. Coccygeal nerve.

1. I

T

pper gluteal nerve.

2. Branch of levator anl.

3. Branch to the bladder.

4. Branch of sphincter ani.

5. Branch of coccygeus.

6. Common branch of 4 S, 5 S, and 1

c, for the back of the coccyx.

DISSECTION OF THE SACRAL NERVES AND PLEXUS (altered from Henle).

SYMPATHETIC NERVE. In the pelvis the sympathetic nerve consists of

a gangliated cord, and of a plexus on each side.

The GANGLIATED CORD (fig. 177) lies on the front of the sacrum and
internal to the series of apertures in that bone. Interiorly it converges to

its fellow, and is united with it by a loop in front of the coccyx, on which
is situate a single median ganglion (gang, iwpar). Each cord is marked

by ganglia at intervals, the number varying from three to five : from them
branches of communication pass outwards to the spinal nerves, and some
filaments are directed inwards in front of the sacrum.

The connecting branches are two to each ganglion, gray and white, and
are very short : the gray cord unites the ganglion with the spinal nerve,
but the white one is continued over the ganglion to the visceral plexus

(Beck).
The internal branches are small, and communicate around the middle

sacral artery with the branches of the opposite side. From the first, or

first two ganglia, some filaments are furnished to the hypogastric plexus ;

and from the terminal connecting branches, and from the ganglion in front

of the coccyx, offsets descend over that bone.

The PELVIC PLEXUSES (lateral inferior hypogastric) are two in number,

right and left, and are continuous with the lateral prolongations of the
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hypogastric plexus (p. 444). Each is situate by the side of the bladder

and rectum in the male, and by the side of the uterus and vagina in the

female, and is united with offsets of the third and fourth sacral nerves.

Numerous ganglia are found in the plexus, especially at the points of union

of the spinal and sympathetic nerves.

Offsets. From each plexus offsets are furnished along the branches of

the internal iliac artery to the viscera of the pelvis, and the genital organs ;

these form secondary plexuses, and have the same name as the vessels on

which they are placed.
The inferior hcemorrfioidal plexus is an offset from the back of the

plexus to the rectum, and joins the sympathetic on the superior haemor-

rhoidal artery.
The vesical plexus contains large offsets, with many Avhite fibred or

spinal nerves, and passes forwards to the side and lower part of the bladder.

It gives -one plexus to the vesicula seminalis, and another to the vas

deferens.

The prostatic plexus leaves the lower part of the pelvic plexus, and is

distributed to the substance of the prostate. At the front of the prostate
an offset (cavernous) is continued onwards to the dorsum of the penis, to

supply the cavernous structure. On the penis the cavernous nerves join
the pudic nerve.

In the female there are the following additional plexuses for the supply
of the viscera peculiar to that sex:

Ovarian plexus. The chief nerves to the ovary are derived from the

renal and aortic plexuses, and accompany the artery of that body ; but the

uterine nerves supply some filaments to it.

Vaginal plexus. The nerves of the vagina are large, and are not plexi-

form, but consist in greater part of spinal nerve fibres ; they end in the

lower part of the tube.

The uterine nerves are furnished to the uterus without direct admixture
with the spinal nerves : they ascend along the side of the uterus, and are,

for the most part, long slender filaments without ganglia or communica-
tions. The Fallopian tube receives its branches from the uterine nerves.

Some few nerves surrounding the arteries of the uterus are plexiform
and ganglionic.
The lymphatic glands of the pelvis form one chain in front of the

sacrum, and another along the internal iliac artery: their efferent ducts

join the lumbar glands. Into these glands the deep lymphatics of the

penis, those of the genital organs in the female, and the lymphatics of the

viscera and wall of the pelvis are collected.

SECTION V.

ANATOMY OF THE VISCERA OF THE MALE PELVIS.

Directions. The bladder and the parts at its base, viz., the vesiculae

seminales, and the prostate gland, are to be taken first for examination.
Dissection. To study the form and structure of the viscera, it will be

necessary to remove them from the pelvis. For this purpose the student

should carry the scalpel around the pelvic outlet, close to the osseous
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boundary, so as to detach the crus of the penis from the bone, and the
end of the rectum from the parts around. When the viscera are removed,
the rectum is to be separated from the other organs ; but the bladder, the

penis, and the urethra are to remain united.

After the bladder has been distended with air, the areolar tissue is to

be removed from the muscular fibres. The prostate gland and the vesiculse

seminales are to be then cleaned ; and the duct of the latter, with the vas

deferens, is to be followed to the gland.
If any of the integument has been left on the penis and the urethra it is

to be taken away.

THE PROSTATE GLAND AND SEMINAL VESICLES.

PROSTATE GLAND (fig. 178). This is a firm muscular body, with glands
in it secreting a special fluid, which surrounds the neck of the bladder

and the beginning of the urethra. Its connections with parts around
have been enumerated (p. 507).
The prostate is conical in form like a chestnut, with the base or larger

end directed backwards. Its dimensions in different directions are the

following : Transversely at the base it measures about an inch and a half;

from apex to base an inch and a quarter; and in depth about three-quarters
of an inch or an inch : so that an incision directed obliquely outwards and
backwards laterally, from the apex to the base, will be the longest that

can be practised in the half of this body. Its weight is about an ounce,
but in this respect it varies greatly.
The upper surface of the prostate is narrow and rounded. The under

surface, which is larger and flatter, is marked by a median hollow which
indicates the division into lateral lobes.

The posterior part, or the base, is thick, and in its centre is a notch

which receives the common seminal ducts. The forepart or apex is

pierced by the urethra.

Three lobes are described in the prostate, viz., a middle and two lateral,

though there is no fissure in the firm mass. The lateral parts or lobes

(fig. 178, ft, c) are similar on both sides, and are separated only by the

hollow on the under surface ; they form the chief part of the prostate,
and are prolonged back, on each side, beyond the notch in the base. The
middle lobe

(rf)
will be brought into view by detaching the vesiculae semi-

nales and the vasa deferentia from the bladder ;
it is the piece of the gland

between the neck of the bladder and the seminal ducts, which extends

across between the lateral lobes. Oftentimes the middle lobe is enlarged
in old people, and projects upwards into the bladder, so as to interfere

with the flow of the urine from that viscus, or the passage of a catheter

into it.

The urethra and the two common seminal ducts are contained in the

substance of the prostate (fig. 180). The former is transmitted through
the gland from base to apex ; and the latter perforate it obliquely to ter-

minate in the urethral canal.

Structure. On a section the gland appears reddish gray in color, is

very firm to the feel, and is scarcely lacerable. It is made up of a mass
of unstriated muscular and fibrous tissues, with interspersed glandular
structure ; and the whole is enveloped by a fibrous coat.

Fibrous covering. This forms a thin investment for the gland, and
sends offsets into the interior. It is quite distinct from the denser sheath
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derived from the pelvic fascia, and is separated from that sheath by a

plexus of veins.

Muscular tissue. The firm part of the gland consists of involuntary
muscular fibres, intermixed with elastic and fibrous tissues. The muscular

fibres are arranged circularly around the tube of the urethra : they are

continuous behind with the annular fibres of the bladder, and in front

with a thin layer of circular fibres around the membranous part of the

urethra.

At the lower and outer parts the texture is looser and more spongy,

especially where the glands are situate, and the larger vessels enter (Roy.
Med. Chir. Trans., 1856). This arrangement will be better seen when
the urethra has been opened.

Glandular structure. Small branched glands project from the tube of

the urethra amongst the muscular fibres ; they form but a small part of

the prostate, and are most numerous in the middle lobe. The final radicles

.' of the ducts are surrounded by small sessile vesicles : on the exterior of

the vesicles and ducts the bloodvessels ramify. Lining the interior of the

~; tubes is an epithelium of the columnar kind. The ducts of the glands

vary in number from twelve to twenty, and open into the prostatic part of

.. the urethra (p. 527).
Bloodvessels. The arteries are rather small, and are furnished by the

j inferior vesical and middle hsemorrhoidal (p. 515). The veins form a

plexus around the gland, which communicates in front with the dorsal

vein of the penis, and behind with the venous plexus at the base of the

I bladder. In old men this vascular intercommunication gives rise to con-

. siderable hemorrhage in the operation of lithotomy. ~

The nerves are supplied by the hypogastric plexus. The lymphatics
of this body and of the vesiculae seminales are received into the glands

placed along the internal iliac artery.
VESICUL^E SEMINALES (fig. 178, e). These vesicles are two membra-

nous sacs, which secrete a fluid to mix with the semen. They are placed
on the under part of the bladder behind the prostate, and diverge from
one another so as to limit laterally a triangular space in that situation :

their form and connections have been already described (p. 507). Though
sacculated and bulged behind, the vesicula becomes straight and narrowed
in front (duct d) ; and at the base of the prostate it blends with the vas

deferens to form the common seminal or ejaculatory duct (g).
The vesicula seminalis consists, like the epididymis, of a tube bent into

a zigzag form, so as to produce lateral sacs or pouches, whose bends are

bound together by fibrous tissue ; this cell structure will be shown by
means of a cut into it. When the bends of the vesicle are undone, its

formative tube, which is about the size of a quill, measures from four to

six inches, and ends posteriorly in a closed extremity : connected with the

tube at intervals, are lateral caecal appendages (fig. 178).
Structure. The wall of the seminal vesicle has the same number of

layers as the vas deferens (p. 483) ; but the muscular coat is thinner.

Within the casing of the recto-vesical fascia, the vesiculae and vasa

deferentia are covered by a layer of transverse and longitudinal plain
muscular fibres. The transverse are the more superficial (the base of the

bladder being upwards), are strongest near the prostate, and act most on

the vasa deferentia. The longitudinal fibres, placed chiefly on the sides of

the vesiculae, are continued forwards with the common seminal ducts to

the urethra. (Med. Chir. Trans. 1856.)
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The mucous membrane is thrown into ridges by the bending of the tube,
and presents an areolar or honeycomb appearance ; it is provided with

tubular glands, as in the vas deferens, and is covered by a flattened epi-
thelium.

End of vas deferens (fig. 178). Opposite the vesicula the vas deferens

is increased in capacity, and is rather peculated like the contiguous vesi-

cle : but before it joins the tube of that body to form the common seminal

duct, it diminishes in size, and becomes straight. In the mucous lining
are numerous tubular glands like those of the intestine (Henle) ; and the

epithelium is columnar as in the rest of the tube.

k. O
O

a. Bladder.

6 and c, right and left lateral lobes of the

prostate.

Middle lobe.

e. Vesicula senrinalis, the right one un-

ravelled.

/. Vas deferens.

g. Common seminal duct, formed by the

union of the vas deferens with the

duct of the vesicula.

h. Ureter.

h

O

VIEW OF THE UNDER PART OF THE BLADDER WITH THE VRSICUL^E SEMINALES AND
VASA DBFEKENTIA (Slightly altered from Haller).

Common seminal ducts (fig. 180, /"). These tubes (right and left) are

formed by the junction of the narrowed part or duct of the vesicula semi-

nalis with the vas deferens of the same side. They begin opposite the

base of the prostate, and are directed upwards and forwards through an

aperture in the circular prostatic fibres, and along the sides of a hollow

(vesicula prostatica), to open into the urethral tube. Their length is

rather less than an inch, and their course is convergent to their termina-

tion close to each other in the floor of the urethra (p. 527).
Structure The wall of the common duct is thinner than that of the

vesicula seminalis ; but it possesses similar coats. It is surrounded by
longitudinal involuntary muscular fibres, which blend in the urethra with

the submucous stratum. It possesses the same glands and epithelium as

the dilated part of the vas deferens; but at the end of the tube the

mucous membrane wants glands and is smooth (Henle).
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THE BLADDER.

After the bladder has been separated from the surrounding parts its

form and the extent of its different regions can be more conveniently
studied.

Whilst the bladder is in the body, it is conical in shape, and rather

flattened from before backwards ; but
179. out of the body it is more circular than

when in its natural position, and it loses

that arched form by which it adapts it-

self in distension to the curve of the

pelvis.
If this viscus is moderately dilated,

it measures about five inches in length,
and three inches across (Huschke). Its

capacity is greatly influenced by the age
and sex, and by the habits of the indi-

vidual. Ordinarily the bladder holds

about a pint without inconvenience dur-

ing life, though it can contain much
more when distended. As a general
rule it is larger in the female than in

the male.

STRUCTURE. A muscular and a mu-
cous coat, with an intervening fibrous

layer, exist in the wall of the bladder :

at certain parts the peritoneum may be
also enumerated as a constituent of the

wall. The vessels and nerves are

large.

The imperfect covering of peritoneum
has been described (p. 504).
The muscular coat is formed of thin

layers of unstriated muscular fibres, viz.,

u W""'iimj| an external or longitudinal, a middle or

MUSCULAR FIBRES OF THE BLADDER, PROS- circular, and an internal or submucous.
TATE, AND URETHRA. The longitudinal fibres (fig. 179,

J

)
1. External or longituninal fibres of the form a continuous Covering, with the

usual plexiform disposition of the mus-
2. Circular fibres of the middle coat. , ,

*
,, ,

l
, ,,

3. submucous layer.
cnlar bundles, and extend from apex to

4. Muscular layer around the urethra. base. Above, some are connected with
5. Circular fibres of the prostate and nre- the uracllUS, and the Subperitoneal

thra continuous with the circular of fibrOUS tissue. Below, the posterior
the bladder.

an(j lateral flbreg enter tne prostate ;

6. 7. Septum of the corpus spongiosum. i -i * .LI 11.11
8. Corpus spongiosum.

whilst the anterior are attached to the

9. Corpus cavemosum. fascia covering the prostate, with the

10. Ureter. exception of a fasciculus on each side,

which is united to the back of the pubes
through the anterior true ligament of the bladder. On the front and back
of the bladder the muscular layer is stronger, and its fibres more vertical

than on the lateral parts. Sometimes this outer layer of fibres is called

detrusor urinae from its action in the expulsion of the urine.

The circular fibres (fig. 179,
2

) are thin and scattered on the body of
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the bladder ; but around the cervix they are collected into a thick bundle,
the sphincter vesicce, and are continuous before with the fibres of the pros-
tate. When the fibres are hypertrophied, they project into the interior of

the organ, forming the fasciculated bladder; and in some bodies the mucous
coat may be forced outwards here and there between them, in the form of

sacs, producing the sacculated bladder.

The submucous stratum (fig. 179,
3

)
forms a continuous layer over the

lower half of the bladder, but its fibres are scattered above. In the lower

third of the viscus the fibres are longitudinal, and are continued around
the urethra, but they become oblique above that point. At the back of

the bladder the layer is increased in strength by the longitudinal fibres of

the ureters blending with it. The projection of the uvula vesicae is due
to this submucous stratum.

The muscular strata communicate freely, so that one cannot be sepa-
rated from another without division of the connecting bundles of fibres.

In both sexes the disposition of the fibres is similar (Med. Uhir. Trans.,

1856).
Fibrous coat. A fibrous layer is placed between the muscular and

mucous strata, and is enumerated as one of the coats of the bladder; it is

composed of areolar and elastic tissues as in other hollow viscera, in which
the vessels and nerves ramify.

Dissection. The bladder is now to be opened by an incision down the

front ; and the cut is to be continued along the upper part of the prostate

gland.
The mucous membrane of the bladder is continuous posteriorly with the

lining of the ureters, and anteriorly with that of the urethra. It is very

slightly united to the muscular layer ; and it is thrown into numerous folds

in the flaccid state of the viscus, except over a small triangular surface

behind the urethral opening.
The membrane is of a pale rose color in the healthy state soon after

death. Its surface is studded with mucous follicles and branched glands,

particularly towards the neck of the bladder. In the epithelium covering
the surface are three kinds of cells : the superficial are roundish and flat-

tened
; the middle are pyriform ; and the deeper are conical and cylindrical.

Objects inside the bladder. Within the bladder are the following named

parts, viz., the orifices of the ureters and urethra, with the triangular sur-

face (fig. 179).

Orifices. At the anterior part of the bladder is the orifice of the urethra,
surrounded by the prostate gland. The mucous membrane presents here

some longitudinal folds ; and the aperture is partly closed by a small pro-
minence below, uvula vesica, occasioned by a thickening of the submucous
muscular and fibrous layer. This eminence is placed in front of the middle
lobe of the prostate ; and from its anterior part a slight ridge is continued
on the floor of the urethra.

About an inch and a half behind the orifice of the urethra, and rather

more than that distance apart, are the two narrow openings of the ureters

(fig. 181). These excretory tubes for the urine perforate the wall of the

bladder obliquely, lying in it for the distance of one-third of an inch, so

that the reflux of fluid through them towards the kidney is prevented as

the bladder is distended. Each terminates by a slit-like opening in a

prominence formed by subjacent muscular fibres.

Triangular surface. Immediately behind the orifice of the urethra is a
smooth triangular surface, which is named trigone (trigonum vesicae). Its
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apex reaches the prostate, and its base the ureters. Its boundaries may
be marked out by a line on each side from the urethra to the ureter, and

by a transverse one, behind, between the openings of the ureters. This
surface corresponds with the triangular space externally at the base of the

bladder, between the prostate in front and the vesicular and vasa deferentia

on the sides. Over it the mucous coat is more closely united to the fibrous

and muscular, so as to prevent the accidental folds occurring in the other

parts of the empty bladder.

Dissection. The arrangement of the fleshy fibres of the ureters will

come into view on the removal of the mucous membrane from the lower

third of the bladder.

Ending of thefibres of the ureters. As soon as the ureter pierces the

outer and middle coats of the bladder, its longitudinal fibres are thus dis-

posed : the more internal and strongest are directed transversely, and

join the corresponding fibres of the other urine tube ; whilst the remainder
are continued down over the triangular surface, and blend with the sub-

mucous layer.
Bloodvessels and nerves. The source of the vesical arteries, and the

termination of the veins have been detailed (p. 515). The vessels are

disposed in greatest number about the base and neck of the bladder.

Most of the nerves distributed to the bladder, though supplied from the

pelvic plexus of the sympathetic (p. 519), are derived directly from the

spinal nerves. The lymphatics enter the glands by the side of the internal

iliac artery.

THE URETHRA AND PENIS.

URETHRA (fig. 181). The tube of the urethra extends from the neck
of the bladder to the end of the penis, and has an average length of about

eight inches ; but it is shorter by one inch during life (Thompson). It is

supported by the prostate, the triangular ligament, and the spongy struc-

ture of the penis. The tube is divided, as before said (p. 508), into a

prostatic, a membranous, and a spongy part.
Dissection. To open the urethra, let the incision through the upper

part of the prostate be continued onwards to the extremity along the line

of union of the urethral canal with the body of the penis.
The prostatic part (fig. 181) is nearer the upper than the lower surface

of the muscular mass surrounding it. It is one inch and a quarter in

length, and is altogether the widest portion of the urethral canal. Its

form is spindle-shaped, for it is larger in the middle than at either end.

Its transverse measurement at the neck of the bladder is a quarter of an
inch ; at its centre a line or two more ; and at the front rather less than
at the back.

Separating this part of the passage from the bladder is the eminence of

the uvula vesicae with its slight ridge. In front of this is a central longi-
tudinal eminence of the mucous lining (d), about three-quarters of an inch
in length, and larger behind than before, which is prolonged anteriorly
towards the membranous part of the canal, and is named crest of the

urethra (veru montanum, caput gallinaginis) : it is formed like the uvula

by a bundle of the submucous muscular and fibrous tissue. In that crest

of the mucous membrane, near its posterior extremity, is a slight hollow

(e) named vesicula prostatica or sinus pocularis.
The vesicnla prostatica or utricle (fig. 180, g) is directed backwards
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and downwards in the prostate, for a quarter of an inch, passing beneath
the middle and between the lateral lobes. Its orifice in the urethra is

about a line wide, and its closed extremity is about as large again. Along
the wall, on each side, is placed the common seminal duct

(_/'),
which ter-

minates on or within the margin of the mouth of the sac ; and if bristles

are introduced into the common seminal duct behind the prostate, they
will render evident the apertures. Small glands open on the surface of the

mucous membrane lining the utricle. The vesicula is the remains of the

united lower ends of the ducts of Miiller in the foetus, and represents the

uterus in the female.

Fig. 180.

a. Bladder.

b. Prostate, and c, prostatic part of

urethra.

d. Vesicula seminalis.

e. Vas deferens.

/. Common ejaculatory duct.

ff. Vesicula prostatica.

Cu

Cii

X
f-

KCTION THROUGH THE BLADDKR, PROSTATE, AND URETHRA, to show the vesicula prostatica

and the common seminal duct.

On each side of the central crest is an excavation, which is named the

prostatic sinus (fig. 181, f). Into this hollow the greater number of the

ducts in the prostate open ; but the apertures of some are seen at the

posterior part of the central eminence.
The membranous part of the urethra (fig. 181, g} is three-quarters of

an inch in length, and intervenes between the apex of the prostate gland
and the bulb (k) of the corpus spongiosum urethras. In its interior are

slight longitudinal folds. This is the narrowest portion of the whole tube,
with the exception of the outer orifice, and measures rather less than a

quarter of an inch across. It is the weakest of the three portions of the

canal, and is supported by a thin stratum of erectile tissue, by a thin layer
of unstriated circular fibres (p. 397), and outside all by the constrictor

urethras muscle.

The spongy part (fig. 181, i) reaches to the end of the penis. It is

about six inches in length. And its strength depends upon a surrounding
material named corpus spongiosum urethras.

The average size of the canal is about a quarter of an inch in diameter,

though at the vertical slit (meatus urinarius), by which it terminates on
the glans penis, the tube is smaller than elsewhere. On a cross section it

appears as a transverse slit, but in the glans, as a vertical interval. Two
dilatations exist in the floor of the spongy portion : One is close to the

triangular ligament, being contained in the bulb or bulbous part of the

(D

bJO

_(D

~o

vJ



528 DISSECTION OF THE PELVIS.

urethra, and is named sinus of the bulb ;
the other is an elongated hollow,

situate in the glans penis, which has been called fossa navicularis (?z)

from its shape.

Fig. 181.

a. Triangular surface of the blad-'

der.

6. Openings of the ureters.

c. Prostate, cut.

d. Caput gallinaginis.

e. Sinus pocularis.

f. Prostatic sinus, with openings
of the glands of the prostate.

g. Membranous part of the ure-

thra.

ft. Cowper's glands, a duct from

each opening into the urethra.

i. Spongy part of the urethra.

A. Bulb of the urethra.

1. Glans penis, and n, fossa navi-

cularis.

o. Openings of lacuna; and glands.

r. Corpus cavernosum of the penis.

VIEW OF THE LOWER PART OP THE BLADDER AND OF THE URETHRA LAID OPEN.

There are many small pouches or lacunae (o) in the canal, as far back

as the membranous part, which have their apertures turned towards the

outer orifice of the urethra. One of these, larger than the rest, lacuna

magna, is placed, generally, on the upper boundary or roof of the urethra,

opposite the fossa navicularis.

The ducts of Cowper's glands (fig. 181, h) are two in number, and
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terminate, one on each side, on the floor of tlje urethra near the front of

the bulb, but they are generally too small to be recognized.
Mucous lining of the urethra. The mucous membrane of the urethra

is continued into the bladder, as well as into the ducts opening into the

canal, and joins in front the tegumentary covering of the glans penis. It

is of a reddish color in the spongy and membranous portions, but in the

prostate it becomes whiter. In the spongy and membranous parts it is

thrown into longitudinal folds during the contracted state of the penis.
Its surface is studded throughout with follicles, and with the apertures

of branched glands, which are lodged in the submucous tissue, and whose
ducts are inclined obliquely forwards ; and it is provided with papilla? to-

wards the external orifice. Its epithelial covering is of the columnar kind,
but near the meatus it becomes laminar.

Submucous tissue. Beneath the mucous lining of the urethra is a

stratum of longitudinal unstriated muscular fibres, mixed with elastic and
fibrous tissues. It is continuous behind with the submucous fibres of the

bladder, and is joined in the prostate by the muscular fibres accompanying
the common seminal ducts. The stratum differs along the canal : It is

most developed in the prostate, where it forms the projection of the crest ;

in the membranous portion the muscular structure is less abundant ; and
in the spongy part. fibrous tissue forms the greater portion of the submucous

layer.
In the prostatic and membranous divisions of the urethra there is, in

addition, a thin enveloping layer of vascular or erectile tissue, which is

continued backwards from the corpus spongiosum urethrae to the neck of

the bladder.

STRUCTURE OF THE PENIS. The form and the connections of the penis

having been described in page 508, the tissues of which it is composed

VIKW OF THE FIBRES OF THB CASE OF THE CORPCS CAVERNOSUM.

6. The external or longitudinal layer. 1. The pectiniform septum.
a. Inner or circular fibres.

remain to be noticed. If a section is made along one side of the pen's, it

will show this body to be composed of two masses of spongy and vascular

tissue (corpora cavernosa) incased in a fibrous covering, with an imperfect

septum between them.

34



530 DISSECTION OF THE PELVIS.

Fig. 183.

o

o

Corpora cavernosa (fig: 181, r). These bodies form the bulk of the

penis, and are two dense cylindrical tubes of fibrous tissue, containing
erectile structure. Each is fixed behind by a pointed process, crus pern's,
to the upper part of the pubic arch for about an inch ; and blends with its

fellow in the body of the penis, after a distance of an inch and a half.

There is a slight swelling on the crus, called the bulb of the corpus caver-

nosum (Kobelt).
Each corpus cavernosum is composed of a fibrous case with a cavernous

or trabecular structure inside, with vessels in the intervals of the spongy
mass. An incomplete median septum exists along the body of the penis.
The fibrous case is a white, strong, elastic covering (fig. 182), from

half a line to a line in thickness. Along the middle of the penis a septal

process is sent inwards from it ; and numerous
other finer threads, the trabeculze of the spongy
structure, are connected with its inner surface.

It is formed of white shining fibres which are

disposed in two layers, outer and inner. The
outer stratum (fig. 182, &) is formed of longitu-
dinal fibres with close meshes. The inner stra-

tum (fig. 182, a) consists of circular fibres, with

a like plexiform disposition ; and the circular

fibres of each cavernous body meeting in the mid-
dle line give rise to the septum penis. Both
strata are inseparably united by communicating
bundles.

The septal process (fig. 183) is placed verti-

cally along the body of the penis, and is thicker

and more perfect behind than in front. Near
the junction of the crura this partition divides the

inclosed cavity into two parts ;
but as it reaches

forwards it becomes less strong, and is pierced by
elongated apertures, which give it the appearance
of a comb, from which the name septum pectini-

forme is derived. Through the intervals in the

septum the vessels in the corpora cavernosa com-
municate. It is formed by the circular fibres of

the fibrous case.

The cavernous or trabecular structure is a net-

work of fine threads, which fills the interior of

the corpora cavernosa. Its processes are thinner

towards the centre than at the circumference ;

and the areolar spaces are larger in the middle

and at the fore part of the contained cavity,
than at the circumference or in the crura of the penis. In addition to

white fibrous tissue, the trabecuke contain elastic fibres, and unstriated

muscular fibres (Miiller). The spongy structure may be demonstrated

by sections of the penis, after it has been distended with air and dried.

Bloodvessels. The bloodvessels of the penis are large in size, and serve

to nourish as well as to minister to the function of the organ. Having
entered the cavernous mass, they ramify in the trabecular structure.

The arteries of the corpora cavernosa are offsets of the pudic : the chief

branch (art. corp. cavernosi) enters at the crus, and runs forwards through

PECTINIFORM SEPTUM OF THE
PENIS.

a. Apertures in the partition.

6. Separate fibrous processes
like the teeth of a comb,

which are formed by the

circular fibres.
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the middle of the cavernous structure, distributing offsets ; and the rest

pierce the fibrous case along the dorsurn of the penis.
In the anterior they divide into branches, which ramify in the trabecuke

(fig. 184, a), becoming finer, until they terminate in very minute branches,
which open into the veins in the intertrabecular spaces without an inter-

vention of capillaries. Some of the finest twigs end in tufts of short,

slightly curled and dilated vessels the helicine arteries of Miiller (fig.

184, e), which project into the intertrabecular spaces, and are imbedded
in the thin coat of the veins ( /') : with the extremities of these twisted

vascular bodies fine fibrous processes are connected. The helicine arteries

exist in greatest number at the posterior part of each corpus cavernosum.

The veins fill the interstices of the areolar structure, and anastomose

freely together to form venous plexuses; and into them the terminal

branches of the arteries pour their contents. By means of the apertures f

Fig. 184.

CD

MAGNIFIED VIEW OF THE TRABECCLAR STRUCTURE AND ARTERIES OF THE PENIS. Jk~.

a. Branch of an artery and its ramifications e. A tuft of the twisted or helicine arteries, f***
in the bands of the spongy structure of The dark shadowing,/, represents a vein

the penis, 6. incasing the bundle of vessels (Miiller).

c. Trabecular structure.

in the septum the veins of opposite sides communicate freely. The erec-

tile condition of the corpus cavernosum is produced by the distension of

the plexuses.
The chief veins of the corpus cavernosum escape at the crus penis with

the artery, and join the pudic vein
;
but others issue along the upper and

under aspects, to end in the dorsal vein and the prostatic plexus.

Corpus spongiosum urethra (fig. 179). This constituent part of the

penis surrounds the urethra, but not equally on all sides; for at the bulb

only a thin stratum is above the canal, whilst at the glans penis (fig. 181,

I) it is placed chiefly above the urethral tube. Posteriorly an offset of

the corpus spongiosum is continued beyond the bulb around the urethra

Structure. The tissue of the corpus spongiosum is similar to that of the

corpus cavernosum : thus it consists of a fibrous tunic inclosing a trabecu-

lar structure and bloodvessels.

The fibrous covering is less dense and strong than in the corpora cav-

ernosa, and consists only of circular fibres. A septal piece (fig. 179, 6

)

projects inwards from it in the middle line, opposite the tube of the urethra;
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this is best marked for a short distance in front of the bulb, and assists in

dividing that part into two lobes. The trabecular bands are much finer,

and more uniform in size than in the corpora cavernosa.

Bloodvessels. The arrangement of the bloodvessels in the erectile

structure of the corpus spongiosum is similar in the bulb to that in the

corpora cavernosa; but in the rest of the spongy substance the arteries

are said to end in capillaries in the usual way. The helicine terminations

of the arteries are absent from the glans penis, where the veins form a

very close and regular plexus.
The arteries are derived from the pudic on each side : one, arteries of

the bulb, enters the bulb behind ; and several in front, offsets of the dorsal

artery, penetrate into the glans. Kobelt describes another branch to the

bulb at the upper aspect.
Most of the veins, including those of the glans, end in the large dorsal

vein of the penis, some communicating with veins of the cavernous body ;

others issue from the bulb, and terminate in the pudic vein.

Nerves and lymphatics. The nerves of the penis are large and are

supplied by both the spinal and sympathetic nerves : on the glans penis

they are furnished with Pacinian bodies. The superficial lymphatics of

the integuments, and those beneath the mucous membrane of the urethra,

join the inguinal glands; the deep accompany the veins beneath the arcli

of the pubes, to end in the lymphatic glands in the pelvis.

THE RECTUM.

Dissection. The rectum is to be washed out, and then distended with

tow ; and the peritoneum and the loose fat are to be removed from it.

The lower end of the large intestine, which is contained in the pelvis,
is not sacculated like the colon, but is smooth on the surface, the longitudi-
nal bands of the colon being absent from it.

It is about eight inches in length ;
and its average diameter is that of

the sigmoid flexure of the colon. Its size is uniform as far as the lower

extremity, where it is dilated, particularly in old people ; but at the aper-
ture of termination in the anus the gut is smaller than elsewhere.

Structure. The rectum contains in its wall a peritoneal, a muscular, a

mucous, and a submucous stratum ; and the muscular and mucous layers
have certain characters which distinguish this part of the intestinal tube.

The peritoneum forms but an incomplete covering, and its arrangement
is referred to in the description of the connections of the pelvic viscera

(p. 505).
The muscular coat consists of two planes of pale or unstriated fibres,

viz., a superficial or longitudinal, and a deep or circular. The longitudi-

nal, continuous with those in the bands on the colon, are here diffused to

form a stratum around the gut. The circular describe arches around the

intestine, and become thicker and stronger towards the anus, where they
are collected in the band of the internal sphincter muscle.

The mucous coat is more movable than in the colon, and resembles in

this respect the lining of the oasophagus ; it is also thicker and more vas-

cular than in the rest of the large intestine.

When the bowel is contracted the mucous lining is thrown into numer-
ous accidental folds ; but some near the anus are longitudinal, inclosing
submucous muscular fibres, and form the columns of Morgagni. There
are other three permanent folds (Houston) which are half an inch or less
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in depth, and contain circular fibres of the gut. The most constant of

these is about three inches from the anus, on the front of the rectum,

opposite the base of the bladder ; another is placed on the right side of

the intestine, towards the top ; and the third is on the left side, midway
between the other two. These folds will be seen by laying open the gut

along the side, provided it is tolerably fresh.

The mucous membrane has the same general structure as in the colon,

but towards the anus the secretory apparatus gradually disappears.
Bloodvessels. The arteries are supplied from three different sources,

viz., superior hjemorrhoidal of the inferior mesenteric, middle haemorrhoidal

of the internal iliac, and inferior hajmorrhoidal of the internal pudic. All

three sets anastomose on the lower end of the gut, and only the upper
hoemorrhoidal, which is the largest, requires further notice. The final

branches of this artery (p. 516), about six in number, pierce the muscular

layer three inches from the anus, and descend between the mucous and
muscular coats as far as the internal sphincter, where they unite in loops

just within the anus.

The veins are deficient in valves, and communicate freely, like the

arteries, in a plexus between the muscular and mucous coats, around the

lower end of the gut. Above, they join the inferior mesenteric vein, and

through it reach the vena portae ; and, posteriorly, they pour some blood

into the internal iliac vein by the middle hsemorrhoidal branch.

Nerves and lymphatics. The nerves of the intestine are obtained from
the sympathetic ; and those of the sphincter come from the spinal cord.

The lymphatics terminate in the chain of glands on the sacrum.

SECTION VI.

ANATOMY OF THE FEMALE VISCERA.

IN the pelvis are contained the viscera, alike in both sexes, viz., the

bladder, urethra, and rectum ; and those special to the female, or the

organs of generation.
Dissection. The contents of the pelvis are to be removed, together

with the genital organs. For this purpose the student should keep the

scalpel close to the osseous boundary of the pelvic outlet, to avoid injuring
the end of the rectum ; and he should also detach the crus of the clitoris

from the bone.

After the parts are taken from the body, the rectum is to be separated
from the uterus and vagina, but the rest of the viscera may remain united
until after the genital organs are examined. The bladder and rectum may
be moderately distended ; and the fat and areolar tissue are to be removed
from the viscera.

GENITAL ORGANS:

The genital organs consist of the following parts : the mons Veneris
and external labia, the clitoris and internal labia, and the vestibule with
the meatus urinarius. Within the external labia is the aperture of the

vagina, with the hymen. Sometimes the term vulva or pudendum is

applied to these parts as a whole.
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Mons Veneris and Icibia pudendl. In front of the pubes the integument
is covered with hair, and is raised into a slight eminence mons Veneris,

by a layer of subjacent fat.

Extending downwards from the prominence are two folds of integument,
the labia pudendi (labia majora), which correspond with the scrotum in

the male. Above and below, the labia are united, the points of junction

being named commissures ;
and between them is an interval called rima.

The labia decrease in thickness interiorly ; they are covered externally
with a few hairs, but are lined internally with mucous membrane. In
them is a dartoid tissue resembling that in the male scrotum.

Within the lower commissure of the labia is a small thin transverse fold

of integuments named fourchette orfrcenulum : and between this fold and
the lower commissure is an interval the fossa navicularis.

Clitoris and nymphce. Beneath the upper commissure of the labia

majora is the projection of the clitoris, with the nymphae or smaller labia

descending from it.

Dissection. To see the clitoris, the integuments forming the upper
commissure must be removed ; and, after the body of the organ has been
laid bare, the crura, one on each side, are to be followed outwards.

The clitoris (fig. 185 b) is a small erectile body, and is the representa-
tive of the penis. It has the same composition as the penis, except that

the urethra is not continued below it. Its anterior extremity is terminated

by a rounded part or glans (c), and is covered by a fold of the skin corre-

sponding with the prepuce of the male.

Fig. 185.
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,~-~ REPRESENTATION OP THE CLITORIS.

a. Cflg, and 6, body of the corpus cavernosum.

c. <?ftw clitoridis. The lower figure shows the structure on a vertical section
; the same letters

Wtrtr to like parts.

In its structure this organ resembles the penis in the following particu-
lars : it consists of corpora cavernosa, which are attached by crura (one
on each side (a) )

to the pubic arch, and are blended in the body. Along
the middle is an imperfect pectiniform septum. Further, it possesses a

portion of corpus spongiosum, but this structure is limited to the glans
clitoridis (c).
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Structure. The outer fibrous casing and the septum are alike in both

penis und clitoris ; and in the interior of the clitoris is an erectile tissue,

like that in the male organ (p. 533).
The bloodvessels of the corpus cavernosum are like those of the penis ;

and the glans receives the ending of the dorsal artery (p. 408).
The nymphce (fig. 186,

c
) (labia minora) are two folds of mucous mem-

brane, which descend from the end of the clitoris, one on each side of the

orifice of the vagina ; they are continuous above with the preputial cover-

ing of the glans, and extend down about one inch and a half. The inner

surface is continuous with the lining of the vestibular space and vagina,
and the outer, with the external labium. Bloodvessels are contained in

each fold.

Vestibule and orifice of the urethra. Within the nymphae, between

the clitoris above and the vagina below, is an interval, about one inch and
a half deep, which is called the vestibule. In the middle line of the ves-

tibular space is the round orifice of the urethra, which is placed in a median
eminence about, one inch below the clitoris, and near the aperture of the

vagina.

Orifice of the vagina (fig. 186), and the hymen. The aperture of the

vagina is close below the meatus urinarius, and varies much in size. In

the child, and in the virgin, it is partly closed below by a thin semilunar

fold of mucous membrane, named the hymen. After the destruction of

that membrane small irregularly-shaped projections, carunculce myrti-
.formes, exist around the opening of the vagina.

Mucous membrane. The mucous covering of the external genitals is

furnished throughout with papilla;, but these are largest on the labia minora
and the clitoris. Its epithelium is laminar.

Sebaceous glands open on the contiguous surfaces of the labia majora
and minora, and beneath the prepuce ; and mucous glands and follicles

exist on the vestibule and the inner surface of the nymphae.

GENERATIVE ORGANS.

The generative organs are the uterus and vagina, and the ovaries with

the Fallopian tubes.

Dissection. The viscera are now to be separated, so that the bladder

and the urethra may be together, and the vagina and the uterus remain
united. The bladder is to be set aside for subsequent use. The surface

of the vagina and the lower part of the uterus should be cleaned ; but the

peritoneal investment of the latter is to be left untouched for the present.

THE VAGINA.

The tube of the vagina is connected with the uterus at one end, and
with the vulva at the other (fig. 175,

J

).
It has a curved course between

the two points mentioned ; and the anterior and posterior walls are not

equal in length, for the former measures about four inches, and the latter

five or six.

In the body the vagina is flattened from above downwards, so that the

opposite surfaces may be in contact, but the upper end is rounded where
it is joined to the uterus. Its size varies at different spots : thus the ex-

ternal orifice which is surrounded by the constrictor vaginae muscle is the

narrowest part; the middle portion is the largest ; and the upper end is

intermediate in dimensions between the other two.
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After the vagina has been laid open by an incision along the upper wall,

the position of the uterus in that wall, instead of the extremity of the

passage, may be remarked ; and the tube may be seen to extend higher
on the posterior than the anterior aspect of the cervix uteri. On the inner

surface, towards the lower part, is a slight longitudinal ridge both in front

and behind, named columns of the vagina. Before the tissue of the vagina
has been distended, other transverse ridges or ruga? pass between the

columns. The wall of the vagina is thicker anteriorly around the urethra

than at any other part of the canal.

Structure. The vaginal wall is fornied by a spongy erectile tissue,

covered externally by a layer of unstriated muscle, and lined by mucous
membrane. At its lower end the tube is surrounded by a band of the

fibres of the sphincter vaginae muscle (p. 402).
The erectile tissue is more abundant at the ends than the middle of the

vagina, and is greatest in quantity below where it gives increased thick-

ness to the wall. Two masses, one on each side of the opening of the

vagina, have been described as the semi-bulbs by Taylor (bulbi vestibuli,

Kobelt, fig. 186, a). These are elongated bundles of plexiform veins,

inclosed in ribrous membrane ; they are about an inch in length from above

down, and are situate one on each side of the vestibule, where they are

covered on the outer side by the constrictor vagina? (A). At the upper
end each is pointed, and communicates with the vessels of the clitoris :

and at the lower rounded extremity it joins the venous plexus of the

vagina.
These bodies would answer to the divided bulb of the corpus spongiosum

urethra? in the male, each lateral half being thrust aside in the female

towards the crus clitoridis by the large aperture of the vagina.

Fig. 186.

A. Sphincter vagina muscle.

B. Clitoris,

c. Nymphse.
a. Semi-bulbs or bulbi vestibuli.

b. Venous plexus continuous with veins

of the clitoris (pars intermedia,

Kobelt).

c. Dorsal vein of the clitoris.

VENOUS PLEXUSES OF THE GKNITAL OKMAXS AND OPEJJING OP THE VAGINA (Kobelt).

The mucous membrane is continued through the lower aperture to join
the integument on the labia majora, and through the os uteri, at the oppo-
site end, to the interior of the uterus. Many muciparous glands and fol-

licles open on the surface, but these are in greatest abundance at the up-

per part. Conical and filiform papilla? exist on the membrane ; and a

laminar epithelium gives a covering to it.

The muscular layer is outside the erectile structure, and consists of lon-

gitudinal fibres. Some reach all along the vagina ; others, and these are
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the strongest, only as far upwards as the recto-vesical fascia, to which they
are attached on each side. Above they end in the superficial layer of the

uterus, and in the subperitoneal fibrous tissue ; and below in the sub-

dermic tissue.

Bloodvessels and nerves. The arteries are derived from the vaginal,

uterine, and vesical brandies of the internal iliac. The veins form a

plexus around the vagina, as well as in the genital organs, and open into

the internal iliac vein. For a description of the nerves, see page 520.

The lymphatics accompany the bloodvessels to the glands by the side

of the internal iliac artery.
Glands of Bartholin. On the outer part of the vagina, near the lower

end, are two small yellowish glandular bodies, one on each side, which

represent Cowper's glands in the male. Each is about as large as a small

bean ; and its duct is directed forwards to open on the inner aspect of the

nympha of the same side. The duct resembles that of Cowper's gland in

its structure (p. 398).

THE UTERUS.

The uterus or womb is formed chiefly of unstriated muscular fibres.

Its office is to receive the ovum, and to retain for a fixed period the de-

veloping foetus.

This viscus in the virgin state is somewhat pear shaped, the body
being flattened (fig. 187), and possesses inferiorly a rounded narrow part
or neck.

Before impregnation the uterus measures about tljrge jaches in length,
two in breadth at the upper part, and an inch in greatest thickness. Its

weight varies from an ounce to an ounce^jind a half. But after gestation
its size and volume exceed always the measurements here given.
The upper end is convex, and is covered by peritoneum : the term

fundus is applied to the part of the organ above the attachment of the

Fallopian tube (e).

The lower end is small and rounded, and in it is a transverse aperture
of communication between the uterus and the vagina, named os uteri (os

tincce) : its margins or lips (labia) are smooth, and anterior and posterior
in situation, but the hinder one is the longest. Towards the lower part
the uterus is constricted, and this diminished portion is called the neck

(b) of the uterus (cervix uteri} ; it is surrounded by the vagina, and is

covered by this tube to a greater extent behind than in front. The neck
is about half an inch in length, and gradually tapers towards the ex-

tremity.
The body (a) of the uterus is more convex posteriorly than anteriorly,

and decreases in size down to the neck. It is covered on both aspects by
the peritoneum, except at the lower part in front (about half an inch),
where it is connected to the bladder. To each side, which is straight, the

parts contained in the broad fold of the peritoneum are attached (fig.

175): viz., the Fallopian tube at the top (M) ; the round ligament (x),
rather below and before it; and the ovary (L), and its ligament below

and behind the others.

Dissection. To examine the interior of the uterus, a cut is to be made

along the anterior wall from the fundus to the os uteri
; and then some of

the thick wall is to be removed on each side of the middle line to show
the contained artery.
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The 'thickness of the uterine wall is greatest opposite the middle of the

body. It is greater at the centre than at the angles of the fundus (h'g.

187), the wall becoming thinner towards the attachment of the Fallopian
tubes.

Interior of the uterus (fig. 187). Within the uterus is a small space,
which is divided artificially into two that of the body, and that of the

neck.

The space occupying the body of the viscus (e) is triangular in form,
and is larger than the other. Its base is at the fundus, where it is convex
towards the cavity, and the angles are prolonged towards the Fallopian
tubes. The apex is directed downwards, and joins the cavity in the cer-

vix by a narrowed circular part, isthmus, which may be narrower than

the opening of the uterus into the vagina.
The space within the neck

(rf) terminates inferiorly at the os uteri, and
is continuous above with the space within the body. It is larger at the

middle than at either end, being spindle-shaped, and is somewhat flattened

'3. ~0
O

"

2 INTERIOR OF THE UTERUS, WITH A POSTERIOR VIEW OF THE BROAD LIGAMENT AND THE

UTERINE APPENDAOES.
MP

jt. Body, and 6, neck of the uterus. g. The fimbria attached to the ovary.

c. Cavity of the body, and d, of the neck. h. Ovary, and i, ligament of the ovary.

e. Fallopian tube, and /, its trumpet-shaped k. Parovarium.

end.

like the cavity of the body. Along both the anterior and the posterior
wall is a longitudinal ridge ; and the other ridges (rugcti) are directed ob-

liquely from these on each side : this appearance has been named arbor

vitae, uterinus. In the intervals between the rugae are mucous follicles,

which sometimes become distended with fluid, and give rise to rounded

clear sacs.

STRUCTURE. The dense wall of the uterus is composed of layers of

nnstriated muscular fibre, intermixed with areolar and elastic tissues, and

large bloodvessels. On the exterior is the peritoneum ; and lining the

interior is a thin mucous membrane.
The muscular fibres can be demonstrated at the full period of gestation

to form three strata in the wall of the uterus, viz., external, internal, and
middle :

The external layer contains fibres which are mostly transverse ; but at

the fundus and sides they are oblique, and are more marked than along
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the middle of the organ. At the sides the fibres converge towards the

broad ligament; some are inserted into the subperitoneal fibrous tissue;

and others are continued into the Fallopian tube, the round ligament, and
the ligament of the ovary.

The internal fibres describe circles around the openings of the Fallopian

tubes, and spread from these apertures till they meet at the middle line.

At the neck of the uterus they are arranged in a transverse direction.

The middle or intervening set of fibres are more indistinct than the

others, and have a less determinate direction.

The mucous lining of the uterus is continued into the vagina at one

end, and into the Fallopian tubes at the other.

In the body of the uterus it is of a reddish-white color, and is thin,

smooth, and adherent, but without papillae. Like the mucous membrane
of the intestine, it possesses tubular glands, which may be either straight

and simple, or twisted and branched ; they are lined by ciliated epithe-

lium, and their minute apertures are scattered over the surface.

In the cervix uteri, between the rugae, mucous follicles and glands are

collected, and near the outer opening are papillae.

The epithelial covering of the mucous membrane consists of a single

layer of cells, which are columnar and ciliated throughout the cavity of

the uterus.

The bloodvessels of the uterus are large and tortuous and occupy canals

in the uterine substance, in which they communicate freely together. The
arteries are furnished from the uterine and ovarian branches (p. 516).
The veins correspond with the arteries : they are large in size, and form

plexuses in the uterus.

The nerves are derived from the sympathetic (p. 519), and are very
small in proportion to the size of the uterus : in the cervix they are traced

to the papillae.

Lymphatics. One set accompanies the uterine vessels to the glands on

the iliac artery. Another set issues from the fundus, enters the broad

ligament, and accompanies the ovarian artery to the glands on the aorta :

the last are joined by lymphatics of the ovary and Fallopian tube.

Round ligament of the uterus (fig. 175, N). This firm cord supports
the uterus, and is contained partly in the broad ligament, and partly in

the inguinal canal. It is about five inches in length, and is attached to

the upper part of the uterus close below, and anterior to the Fallopian
tube. A process of the peritoneum accompanies it in the inguinal canal,
and remains pervious sometimes for a short distance.

The ligament is composed of unstriated muscular fibres, derived from
the uterus, together with vessels and areolar tissue.

OVARIES AND FALLOPIAN TUBES.

OVARY (fig. 187). The ovaries are two bodies, corresponding with the

testes of the male. They are contained in the broad ligaments of the

uterus, one in each.

Each ovary is of an elongated form, and somewhat flattened from above
down. It is of a whitish color, with either a smooth or a scarred surface.

Its volume is variable ; but in the virgin state it is about one inch and a
half in length, half that size in width, and a third of an inch in thickness.

Its weight varies from one to two drachms.
The ovary is placed at the back of the broad ligament, and is connected
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Fig. 188.

with that membrane by its anterior margin, where the vessels enter the

stroma. Its outer end ((/) is rounded and is connected with one of the

fimbrise at the mouth of the Fallopian tube. The inner extremity is nar-

rowed, and is attached to the side of the uterus by a fibrous cord (7) the

ligament of the ovary, below the level of the Fallopian tube and round

ligament.
Structure. The ovary consists of a stroma of areolar tissue containing

small sacs named Graafian, and the whole is inclosed within a fibrous tunic.

The peritoneum surrounds it except at the attached margin.
The fibrous coat is adherent to the contained stroma. Along the at-

tached margin of the ovary is a slit, by which the vessels and nerves enter.

Sometimes a yellow spot (corpus luteum), or some cicatrices, may be seen

in this covering.
Stroma (fig. 188). The substance of the ovary is spongy, vascular,

and fibrous. At the centre the fibres radiate from the hilum towards the

circumference. But at the exterior is a granular material (cortical layer)
which contains very many small cells, about j^thof an inch in size the

nascent Graafian vesicles.

The Graafian vesicles or ovisacs (fig. 188) are round and transparent

cells, scattered through the stroma of the ovary below the cortical layer.

During the child-bearing period some are larger than the rest (a) ; and of

this larger set ten to thirty, or more, may be counted at the same time ;

these vary in size from a pin's head to a

pea. The largest are situate at the circum-

ference of the organ, and sometimes they

may be seen projecting through the fibrous

coat.

Each consists of a transparent coat with

a fluid inside. The coat of the vesicle

named ovi-capsule (tunica fibrosa), is formed
of fine areolar tissue, and is united to the

stroma of the ovary by bloodvessels, which

ramify in the wall. Lining it is a layer of

nucleated granular cells the membrana

granulosa, which is thickened at one spot,
and surrounds the ovum at the discus pro-
ligerus (Von Baer), fixing it to the wall.

Ths fluid in the interior is transparent and
albuminous ; it contains the minute ovum,

together with molecular granules.
When the Graafian vesicle is matured it

bursts on the surface of the ovary, and the contained ovum escapes into

the Fallopian tube. After the shedding of the ovum the ruptured vesicle

gives origin to a yellow substance, corpus luteum, which finally changes
into a cicatrix (b).

Bloodvessels and nerves. The ovarian artery pierces the ovary at the

anterior or attached border, and its branches run in zigzag lines through
the stroma, to which and the Graafian vesicles they are distributed. The
veins begin in the vesicles and the texture of the ovary, and after escaping
from its substance, form a plexus (pam-piniform) within the fold of the

broad ligament. The nerves are derived from the sympathetic on the

ovarian and uterine vessels.

Appendage to the ovary (fig. 187, k) (Parovarium, Organ of Rosen-

OVARY DURING THE CHILD-BEARING
PERIOD LAID OPEN.

a. Graafian vesicles in different

stages of growth.
6. Plicated body remaining after

the escape of the ovum (Farre) .
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miiller). On holding up the broad ligament of the uterus to the light, a

collection of small tortuous tubules will be seen between the ovary and the

Fallopian tube. This is the remnant of the upper part of the Wolffian

body of the foetus ; it is about one inch broad, with its base to the Fallo-

pian tube, and apex to the attached part of the ovary. The small tubes are

from twelve to twenty in number ; at the wider end they are joined more
or less perfectly by a tube crossing the rest, which is prolonged sometimes

a short way into the broad ligament. Each tube is a closed fibrous capsule
with a clear fluid within, and with a lining of epithelium.
FALLOPIAN TUBES (fig. 187, e). Two in number, one on each side,

they convey the ova from the ovaries to the uterus, and correspond in

their office with the vasa deferentia in the male.

Each is about four inches in length : cord-like at the inner end, where
it is attached to the upper part of the uterus, it increases in size towards

the outer end, and terminates in a wide extremity (/), like the mouth of

a trumpet. This dilated end is fringed, and the pieces are called fimbricp..
When the fimbriated end is floated out in water, one of the processes (g)

may be seen to be connected with the outer end of the ovary. In the centre

of the fimbriae is a groove leading to the orifice of the Fallopian tube.

On opening the tube with care, the size of the contained space, and its

small aperture into the uterus can be observed. Its canal varies in size at

different spots: the narrowest part is at the orifice into the uterus (ostium

uterinum), where it scarcely gives passage to a fine bristle; towards the

outer end it increases a little, but it is rather diminished in diameter at

the outer aperture (ostium abdominale).
Structure. This excretory tube has the same structure as the uterus

with which it is connected, viz., a muscular layer covered externally by
peritoneum, and lined by mucous membrane.
The muscular coat is formed of an external or longitudinal, and an in-

ternal or circular layer ; both these are continuous with similar strata in

the wall of the uterus.

The mucous membrane forms some longitudinal folds, particularly at the

outer end. At the inner extremity of the canal it is continued into the

mucous lining of the uterus, but at the outer end it joins the peritoneum.
A columnar and ciliated epithelium covers the surface, as in the uterus,
and is said by Henle to be detected on the outer surface of the fimbriae.

The bloodvessels and nerves are furnished from those supplied to the

ovary and uterus.

THE BLADDER, URETHRA, AND RECTUM.

BLADDER. The peculiarities in the form and size of the female bladder

have been detailed in the description of the connections of the viscera of

the female pelvis (p. 513). For a notice of its structure, the anatomy of

the male bladder is to be referred to (p. 524).
Dissection. To prepare the bladder, distend it with air, and remove

the peritoneal covering and the loose tissue from the muscular fibres.

After the external anatomy of the bladder, and urethra has been learnt,

they are to be slit open along the upper part.
tlRETHRA. The length and the connections of the excretory tube are

given in page 512.

The average diameter of the urethra is rather more than a quarter of an

inch, and the canal is enlarged and funnel-shaped towards the meek of the
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bladder ; near the external aperture is a hollow in the floor. In conse-

quence of not being surrounded by resistant structures, the female urethra

is much more dilatable than the corresponding passage in the male.

Structure. Like the urethra of the male, it consists of a mucous coat,
which is enveloped by a plexus of bloodvessels, and by muscular fibre.

The muscular layer extends the whole length of the urethra. Its fibres

are circular, corresponding with the prostatic enlargement in the other sex,
and continuous behind with the middle layer of the bladder. In the peri-
neal ligament this stratum is covered by the constrictor urethrae as in the

male (p. 403).
The mucous coat is pale except near the outer orifice. It is marked by

longitudinal folds; and one of these, in the floor of the canal, resembles

the median crest- in the male urethra (p. 526). Around the outer orifice

are some mucous follicles ; and towards the inner end are tubular mucous

glands, whose apertures are arranged in lines between the folds of the

membrane. A laminar epithelium is spread over the surface, and beneath
it are deeper conical cells as in the bladder.

A submucous stratum of longitudinal elastic and muscular tissues lies

close beneath the mucous membrane, as in the male.

Dissection. The rectum may be prepared for examination by distend-

ing it with tow, and by removing the peritoneal covering and the areolar

tissue from its surface.

RECTUM. The structure of the rectum is similar in the two sexes ; and
the student may use the description in the Section on the viscera of the

male pelvis (p. 522).

SECTION VII.

INTERNAL MUSCLES OF THE PELVIS.

Two muscles, the pyriformis and obturator internus, have their origin
within the cavity of the pelvis.

Dissection. Take away any fascia or areolar tissue which may remain

on the muscles ; and define their exit from the pelvis, the pyriformis pass-

ing through the great sacro-sciatic notch, and the obturator through the

small notch of the same name. On the right side the dissector may look

to the attachment of the levator ani muscle to the pubic part of the hip-
bone.

The PYRIFORMIS MUSCLE is directed outwards through the great sacro-

sciatic notch to the great trochanter of the femur. The muscle has re-

ceived its name from its form.

In the pelvis the pyriformis arises by three slips from the second,

third, and fourth pieces of the sacrum, between the anterior aperture.-,
and from the lateral part of the bone external to those holes ; as it passes
from the pelvis, it takes origin also from the surface of the hip-bone form-

ing the upper part of the large sacro-sciatic notch, and from the great
sacro-sciatic lig.iment. From this origin the fibres converge to the ten-

don of insertion into the trochanter. (Dissection of the B.ittock.)
The anterior surface is in contact with the rectum on the left side, with

the sacral plexus, and with the sciatic and pudic brandies of the internal
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iliac vessels. The opposite surface rests on the sacrum, and is covered

by the great gluteal muscle outside the pelvis. The upper border is near

the hip-bone, the gluteal vessels and the superior gluteal nerve being be-

tween : and the lower border is contiguous to the coccygeus muscle, the

sacral plexus, and the sciatic and pudic vessels intervening.
Action. The pyrifbrmis belongs to the group of external rotators of the

hip-joint ; and its use will be given with the description of the rest of the

muscle in the dissection of the Buttock.

The OBTURATOR INTERNUS MUSCLE has its origin in the pelvis, and

insertion at the great trochanter of the femur, like the preceding ; but the

part outside is almost parallel in direction with that inside the pelvis.

The muscle arises by a broad fleshy attachment from the obturator mem-
brane, except a small part behind ;

from the pelvic fascia covering its sur-

face ; slightly from the bone anterior to the thyroid hole, but from all the

smooth inclined surface of the pelvis behind and above that aperture,

though opposite the small sacro-sciatic foramen a thin layer of fat separates
the fleshy fibres from the bone. The fibres are directed backwards and
somewhat downwards, and end in three or four tendinous pieces, which
turn over the sharp edge of the hip-bone corresponding with the small

sacro-sciatic notch. Outside the pelvis the tendons blend into one, which
is inserted into the great trochanter.

The muscle is in contact by one surface with the wall of the pelvis and
the obturator membrane

; by the other surface with the pelvic fascia, and
towards its lower border with the pudic vessels and nerve.

Action. The muscle draws the trochanter towards the back of the hip-
bone over which it bends, and rotates out the hip joint. For further no-

tice of its use, see the dissection of the Buttock.

COCCYGEUS MUSCLE. The position and the connections of this muscle

may be studied with advantage in the interior of the pelvis. The muscle
is described at p. 501.

LIGAMENTS OF THE PELVIS.

The following are the articulations between the bones of the pelvis :

The several pieces of the sacrum and coccyx are united with one another.

The sacrum is joined at its base to the last lumbar vertebra, at its apex to

the coccyx, and laterally to the two innominate bones. And the innomi-
nate bones are connected together in front, as well as to the sacrum and
the spinal column posteriorly.
UNION OF PIECES OF SACRUM AND COCCYX. Whilst the pieces of

the sacrum and coccyx remain separate they are articulated as in the

other vertebrae by an anterior and posterior common ligament, with a disk

of intervertebral substance for the bodies; and by other ligaments for the

neural arch and processes (p. 346).
After the sacral vertebrae have coalesced, only rudiments of the liga-

ments of the bodies are to be recognized ; but when the pieces of the coccyx
unite by bone, those ligaments disappear in the adult male.

SACRO-VERTEBRAL ARTICULATION. The base of the sacrum is articu-

lated with the last lumbar vertebra by ligaments similar to those uniting
one vertebra to another (p. 346) ; and by one special ligament the sacro-

vertebral.

Dissection. For the best manner of brinsina; these different ligaments
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into view, the dissector may consult the directions already given for the

dissection of the ligaments of the vertebrae (p. 346).
The common ligaments for the bodies of the two bones are an anterior

and a posterior, with an intervening h'bro-cartilaginous substance. Be-

tween the neural arches lie the ligamenta subflava; and between the

spines the supra and interspinous bands are situate. The articular pro-
cesses are united by capsular ligaments with synovial membranes.
The sacro-vertebral ligament is a rather strong bundle of h'bres, which

reaches from the under surface of the tip of the transverse process of the

last lumbar vertebra to the lateral part of the base of the sacrum. Widen-

ing as it descends, the ligament joins the fibres in front of the articulation

between the sacrum and the innominate bone.

SACRO-COCCYGEAL ARTICULATION. The sacrum and coccyx are

united at the centre by a fibro-cartilage, and by an anterior and posterior
common ligament. And there is a separate articulation for the cornua of

the bones.

Dissection. Little dissection is needed for these ligaments. When
the areolar tissue has been removed altogether from the bones, the liga-

ments will be apparent.
The anterior ligament (sacro-coccygeal) consists of a few fibres that

pass between the bones in front of the fibro-cartilage.
The posterior ligament is wide at its attachment to the last piece of the

sacrum, but narrows as it descends to be inserted into the coccyx.
The Jibro-cartilage resembles that between the bodies of the other ver-

tebras, and is attached to the surfaces of the bones.

Articulation of the cornua. The cornua of the first piece of the coccyx
are united with the cornua of the last sacral vertebra by ligamentous bands,
and not by joints as in the articular processes of the other vertebrae.

Movement. Whilst the coccyx remains separate from the sacrum, a

slight antero-posterior movement will take place between them.

SACRO-ILIAC ARTICULATION. The irregular surfaces by which the

sacrum and the innominate bone articulate, are united by cartilage (syn-

chondrosis), and are maintained in contact by anterior and posterior sacro-

iliac ligaments. Inferiorly the bones are further connected, without being
in contact, by the strong sacro-sciatic ligaments.

Dissection. To see the posterior ligaments, the mass of muscle at the

back of the sacrum is to be removed on the side on which the innominate
bone remains. The anterior bands will be visible on the removal of some
areolar tissue. The small sacro-sciatic ligament will be brought into view

by removing the coccygeus; and the large ligament is dissected with the

lower limb.

The anterior sacro-iliac ligament consists of a few thin scattered fibres

between the bones, near their articular surfaces.

The posterior ligaments (sacro-iliac) are much stronger than the ante-

rior, and the fibres are collected into bundles : these ligaments pass from
the rough inner surface, at the posterior end of the innominate bone, to

the first two pieces of the sacrum. One bundle, which is distinct from
the others, and more superficial, is named the oblique or long posterior

ligament ; it is attached to the posterior upper iliac spinous process, and
descends almost vertically to the third piece of the sacrum.

Articular cartilage. Between the irregular surfaces of the bones is a
thin uneven layer of cartilage (fig. 189, a). It fits into the inequalities
of the osseous surfaces, uniting them very firmly together. On separating
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the bones after the other ligaments are examined, the cartilage may be

detached with a knife.

Movement. There is scarcely any appreciable motion in the sacro-iliac

articulation, even when the hip-bone is seized by the hand, and forcibly

pulled in different directions. The articulation seems designed for se-

curity and little movement, inasmuch as the surfaces are not in contact,

are very irregular, and have a firm and inextensible piece of cartilage

interposed between them. In some instances, and especially during preg-

nancy, there is a greater degree of motion perceptible.
Two sacro-sciatic ligaments pass from the lateral part of the sacrum

and coccyx to the hinder border of the os innominatum, across the space
between the bones at the back of the pelvis : they are named large and
small.

The large ligament (fig. 190, a) reaches from the back of the hip bone,
and the side of the sacrum and coccyx to the ischial tuberosity. As this

Fig. 189. Fie. 190.

This figure shows the irregular piece of carti-

lage (a) in the sacro-iliac articulation.

SACRO-SCIATIC LIGAMENTS.

a. Large or posterior ligament.
b. Small or anterior ligament.

may have been cut in the examination of the gluteal region, no further

notice is given here ; but if it remains entire, see Dissection of the But-
tock for its description.
The small ligament (fig. 190, b) is attached internally by a wide piece

to the border of the sacrum and coccyx, where it is united with the origin
of the preceding band. The fibres are directed outwards, and are inserted

by a narrowed part into the ischial spine of the hip bone. Its pelvic sur-

face is covered by the coccygeus muscle ; and by the opposite surface it

is in contact with the great sacro-sciatic ligament. Above it is the large
sacro-sciatic foramen ; and below it is the small foramen of the same name,
which is bounded by the two ligaments.

By their position these ligaments convert into two foramina (sacro-

sciatic), the large sacro-sciatic excavation in the dried bones : the open-
ings, and the parts they give passage to, are described with the Buttock.
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LIGAMENTS OF THE INNOMINATE BONES (fig. 191). The innominate
bones are united in front, at the pubic syrnphysis, by an interposed piece
of cartilage and special ligaments ;

and behind, each is connected with

the transverse process of the last lumbar vertebra by a separate band (ilio-

lumbar). In the centre of the bone is a membranous structure closing the

thyroid aperture.
The ilio-lumbar or ilio-vertebral ligament is triangular in form and is

divided into fasciculi. Internally it is attached to the tip of the trans-

verse process of the last lumbar vertebra ; externally the fibres spread out,

Fig. 191.

a. Anterior ligament of the symphysis ; d,

inferior, and c, cartilage of the sym-

physis. with a slit in the middle.

6. Obturator membrane.

e. Surface of the acetabulum covered with

cartilage.

/. Fatty substance in the acetabnlum.

g. Cotyloid ligament, which is cut where

it forms part of the transverse band

over the notch.

h. Deep part of the ligament over the coty-

loid notch.

LIGAMENTS OP THE SYMPHYSIS PUBIS, THYROID HOLE, AND ACETABULUM.

and are inserted into the iliac-crest for about an inch, opposite the poste-
rior part of the iliac fossa. To the upper border of the ligament the fascia

lumborum is attached; its posterior surface is covered by the quadratus

lumborum, and its anterior by the iliacus muscles.

The thin obturator membrane (fig. 191, b) closes almost entirely the

thyroid foramen, and is composed of fibres crossing in different directions.

It is attached to the bony margin of the foramen, except above where the

obturator vessels pass through ; and towards the lower part of the aperture
it is connected to the pelvic aspect of the hip-bone. The surfaces of the

ligament give attachment to the obturator muscles. Branches of the ob-

turator vessels and nerve perforate it.

PUBIC ARTICULATION (fig. 191, a) (symphysis pubis). The oval pubic
surfaces of the hip bones are united by cartilage, and by fibres in front

of, and above the bones : they are also connected by a strong subpubic

ligament.
The anterior pubic ligament (fig. 191, a) is very strong and is formed

of different layers of fibres. The superficial are oblique, and cross one

another, joining with the aponeurosis of the external oblique muscle of
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the abdomen ; but the deeper fibres are transverse between the surfaces

of the bones. Some of the deepest fibres contain cartilage cells.

There is not any strong posterior band ; but beneath the periosteum are

a few scattered fibres in contact with the articular cartilage.
The superior ligamentous fibres fill the interval between the bones

above the cartilage.
The subpubic ligament (fig. 191, d) (ligam. arcuatum) is a strong tri-

angularly-shaped band below the symphysis, and occupies the upper part
of the pubic arch. The apex of the ligament touches the articular carti-

lage, and the base, contained within the triangular perinaeal ligament, is

turned towards the membranous part of the urethra.

Dissection. The cartilage will be best seen by a transverse section of

the pubes, which will show the disposition of the anterior ligament of the

articulation, and the thickness of the cartilage, with its toothed mode of

insertion into the bone ; but when opportunity offers, a vertical section

may be made.

Cartilage (fig. 191, c). The cartilage is firmly fixed to the ridged bony
surfaces of the symphysis : it is wider above than below, and is generally
as thick again before as behind. Variations in its size depend on the

shape of the bones.

Towards the posterior part of the cartilage there is a narrow fissure

with uneven walls ; and a fibrous structure with large interspersed com-

pound cells is to be recognized in the wall. It extends usually the whole

depth of the cartilage and through a half or a third of the thickness : it

is said to increase in pregnancy. In some bodies it reaches through the

cartilage so as to divide this into two collateral pieces.
Movement. As the bones are not in contact in the pubic symphysis, but

are united by an intermediate cartilage, the motion is usually very slight.
The kind of movement of the hip bone is inward and outward, so as to

increase or diminish the pelvic cavity.
When the pubic cartilage is divided into two by a larger central space

than usual, greater freedom of motion is present in the symphysis ; and
in pregnancy the looseness of the innominate bone is sometimes so great
as to interfere seriously with locomotion.
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TABLE OF THE ARTERIES OF THE ABDOMEN.

f 1. Phrenic.
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TABLE OF THE SPINAL NERVES IN THE ABDOMEN.
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TABLE OF SYMPATHETIC NERVE OF THE ABDOMEN.
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CHAPTER IX.

DISSECTION OF THE LOWER LIMB.

SECTION I.

THE FRONT OF THE THIGH.

ALL the parts described in Section I. are to be examined before the

time for turning the body arrives.

Position. During the dissection of the front of the thigh the body lies

on the back, with the buttocks resting on the edge of the table, and with

a block of suitable size beneath the loins. The lower limb should be sup-

ported in a half-bent position by a stool beneath the foot, and should be

rotated outwards to make evident a hollow at the upper part of the thigh.

Surface marking. Before any of the integument is removed from the

limb, the student is to observe the chief eminences and hollows on the

surface of the thigh.
The limit between the thigh and abdomen is marked, in front, by the

firm band of Poupart's ligament reaching from the crest of the hip bone
to the pubes. On the outer side, the separation is indicated by the con-

vexity of the iliac crest of the hip bone, which subsides behind in the

sacrum and coccyx. On the inner side is the projection of the pubes,
from which a line of bone (pubic arch) may be traced backwards along
the inner and upper parts of the limb to the ischial tuberosity.
On the anterior aspect of the thigh, and close to Poupart's ligament, is

a slight hollow, corresponding with the triangular space of Scarpa, in

which the larger vessels of the limb are contained ; and extending thence

obliquely towards the inner side of the limb, is a slight depression mark-

ing the situation of the femoral artery beneath. The position of the

arterial trunk may be ascertained by a line from the centre of the interval

between the symphysis pubis and the crest of the hip bone, to the inner

condyle of the femur.

At the outer side of the thigh, about four inches below and behind the

anterior part of the iliac crest, the well-marked projection of the great
trochanter of the femur will be recognized. In a thin body the head of

the femur may be felt by rotating the limb inwards and outwards, whilst

the thumb of one hand is placed in the hollow below Poupart's ligament,
or the lingers behind the great trochanter.

At the knee the outline of the several bones entering into the formation

of the joint may be traced with ease. In front of the joint, when it is

half-bent, the rounded prominent patella may be perceived ; this bone is

firmly fixed whilst the limb is kept in the same position, but is moved
with great freedom when the joint is extended, so as to relax the muscles
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inserted into it. On each side of the patella is the projection of the con-

dyle of the femur, but that on the inner side is the largest. If the fingers

are passed along the sides of the patella whilst the joint is half-bent, they
will be conducted to the tuberosities of the head of the tibia, and to a

slight hollow between the bones.

Behind the joint is a slight dspression over the situation of the ham or

popliteal space ; and on its sides are firm boundaries, which are formed by
the tendons (hamstrings) of the flexor muscles of the leg.

Dissection. With the position of the limb the same as before directed,

the student begins the dissection with the examination of the subcutaneous

fatty tissue with its nerves and vessels.

At first the integument is to be reflected only from the hollow on the

front of the thigh close below Poupart's ligament. To raise the skin

from this part, an incision about four inches in length, and only skin deep,
is to be made from the pubes along the inner border of the thigh. At the

lower end of the first incision, another cut is to be directed outwards

across the front of the limb to the outer aspect ; and at the upper end the

knife is to be carried along the line of Poupart's ligament as far as the

crest of the hip bone. The piece of skin included by these incisions is

to be raised and turned outwards, without taking with it the subcutaneous

fat,

The subcutaneous fatty tissue, or the superficialfascia, forms a general
investment for the limb, and is constructed of a network of areolar tissue,

with fat or adipose substance amongst the meshes. As a part of the com-
mon covering of the body, it is continuous with that of the neighboring

regions, consequently it may be followed inwards to the scrotum or labiurn,

and upwards on the abdomen.
Its thickness varies in different bodies, according to the quantity of fat

in it
; and at the upper part of the thigh it is divisible into two strata

(superficial and deep) by some cutaneous vessels and inguinal glands.
The superficial of the two layers is apparent after the removal of the skin,
but its connections will be made more evident by the following dissection.

Dissection. To reflect the superficial stratum of the fascia, incisions

similar to those in the skin are to be employed, though the transverse one
is not to reach so low on the thigh by a couple of inches ; and the separa-
tion from the subjacent structures is to be begun at the lower part, where
the large saphenous vein, and a condensed or membranous appearance on

the under surface, will mark the depth of the stratum. This layer of the

fat may be thrown upwards readily, by a few touches of the knife along
the middle line of the limb ; but where vessels and glands are not found,

viz., along the outer and inner borders of the thigh, the separation of the

superficial fascia into two layers cannot be easily made.
The subcutaneous layer of the fat decreases in thickness near Poupart's

ligament, becoming more fibrous at the same spot ; and at its under aspect
is a smooth and membranous surface. It conceals the superficial vessels

and the inguinal glands, and is separated by these from Poupart's liga-
ment.

Dissection (fig. 193). The inguinal glands and the superficial vessels

are to be next laid bare by the removal of the surrounding fat ; but the

student is to be careful not to destroy the deeper, very thin layer of the

superficial fascia, which is beneath them, and is visible chiefly on the

inner side of the centre of the limb. Three sets of vessels are to be dis-

sected out : One set (artery and vein) is directed inwards to the pubes,
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and is named external pudic ; another, superficial epigastric, ascends over

Poupart's ligament ; and the third, or the superficial circumflex iliac,

appears at the outer border of the limb. The large vein in the middle

line of the thigh to which the branches converge, is the internal saphenous.
Some of the small lymphatic vessels may be traced from one inguinal

gland to another.

A small nerve, the ilio-inguinal, is to be sought on the inner side of the

saphenous vein, close to the pubes ; and the branch of the genito-crural

nerve, or an offset of it, may be found a little outside the vein.

SUPERFICIAL VESSELS. The small cutaneous arteries at the top of the

thigh are the first branches of the femoral trunk
; they pierce the deep

fascia (fascia lata), and are distributed to the integuments and the glands
of the groin.
The external pudic artery (b) (superior) crosses the spermatic cord in

its course inwards, and ends in the integuments of the penis and scrotum,
where it anastomoses with offsets of the internal pudic artery.

Another external pudic branch (inferior, p. 565) pierces the fascia lata

at the inner border of the thigh, and ramifies also in the scrotum. In

the female both branches supply the labium pudendi.
The superficial epigastric artery (c) passes over Poupart's ligament to

the lower part of the abdomen (p. 407), and communicates with branches

of the deep epigastric artery.
The superficial circumflex iliac artery (c?) is the smallest of the three

branches : appearing as two or more pieces on the outer border of the

thigh near the iliac crest, it is distributed in the integuments : it supplies
an offset with the external cutaneous nerve.

A vein accompanies each artery, having the same name as its companion
vessel ; and ends in the upper part of the saphenous vein, with the excep-
tion of that with the inferior pudic artery : but the description of these

veins will be given in a subsequent page.
The superficial inguinal glands (e) are arranged in two lines. One

set lies across the thigh, near Poupart's ligament; and the other is situate

along the side of the saphenous vein. In the lower or femoral group the

glands are larger than in the upper, and the lymphatic vessels from the

surface of the lower limb enter them. The upper or abdominal group is

joined by the lymphatics of the penis, by those of the lower part of the

abdomen, and by those of the buttock. The glands vary much in number
and size ; and not unfrequently the longitudinal set by the side of the vein

are blended together.
Dissection. The deeper layer of the superficial fascia is to be detached

from the subjacent fascia lata. Internal to the saphenous vein a thin

membrane can be raised by transverse cuts above and below, and by a

longitudinal one on the inner side of the thigh ; but external to that vessel

there exists scarcely a continuous layer. The handle of the scalpel may
be employed in the separation ; and the dissector is to avoid injuring the

nerves and vessels. In reflecting the stratum the margin of an aperture

(saphenous) in the fascia lata will become apparent.
The deeper layer of the superficial fascia is a very thin membraniform

stratum, which is most evident near Poupart's ligament, and on the inner

side of the saphenous vein. About one inch below the ligament it conceals

the large saphenous opening in the fascia lata
; and as it stretches across

the aperture it is attached to the circumference internally by loose areolar
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tissue, but externally by firm fibrous bands ; it is also connected with the

loose crural sheath of the subjacent vessels in the aperture.
The part of the stratum over the saphenous opening is perforated by

many small apertures for the transmission of the lymphatics ; and it has

been named cribriform fascia from its sieve-like appearance. In a hernial

protrusion through that opening the cribriform portion is projected forwards

by the tumor, and forms one of the coverings.
Dissection. Now the student has observed the disposition of the super-

ficial fascia near Poupart's ligament, he may proceed to examine the

remainder of the subcutaneous covering of the thigh, together with the

vessels and nerves in it.

To raise the skin from the front of the thigh, a cut is to be carried

along the centre of the limb, over the knee joint, to rather below the tu-

bercle of the tibia. At the extremity a transverse incision is to be made
across the front of the leg, but this is to reach farthest on the inner side.

The skin may be reflected in flaps inwards and outwards ; and as it is

raised from the front of the knee a superficial bursa between it and the

patella will be opened.
The saphenous vein is first to be traced out in the fat as far as the skin

is reflected, but in removing the tissue from it the student should be care-

ful of branches of the internal cutaneous nerve.

The cutaneous nerves of the front of the thigh (fig. 192) are to be

sought in the fat, with small cutaneous arteries, in the following positions :

On the outer margin, below the upper third, is placed the external cuta-

neous nerve. In the middle of the limb, below the upper third, lie the

two branches of the middle cutaneous nerve. At the inner margin are the

ramifications of the internal cutaneous nerve one small offset appearing
near the upper part of the thigh ; one or more about half way down ; and
one of the terminal branches (anterior) about the lower third.

On the inner side of the knee three other cutaneous nerves are to be
looked for : One, a branch of the great saphenous, is directed outwards
over the middle of the patella. Another, the trunk of the great saphenous
nerve, lies by the side of the vein of the same name, close to the lower

part of the surface now dissected. And the third is a terminal branch

(inner) of the internal cutaneous nerve, which is close behind the pre-

ceding, and communicates with it.

VESSELS. All the cutaneous veins on the anterior and inner aspects of

the thigh are collected into one
; and this trunk is named saphenous from

its manifest appearance on the surface.

The internal saphenous vein (fig. 193, a) is the cutaneous vessel of the

inner side of the lower limb, and extends from the foot to the upper part
of the thigh. In the part of its course now dissected, the vessel lies infe-

riorly somewhat behind the knee-joint ;
but as it ascends to its termina-

tion, it is directed along the inner side and the front of the thigh. Near

Poupart's ligament it pierces the fascia lata by a special opening named

saphenous, and enters the deep vein (femoral) of the limb.

Superficial branches join it both externally and internally ; and near

Poupart's ligament the three veins corresponding with the arteries in that

situation, viz., external pudic (b), superficial epigastric (e),and circumflex

iliac (e?), terminate in it. Towards the upper part of the limb the veins

of the inner side and back of the thigh are most frequently united into one

branch, which enters the saphenous trunk near the aperture in the fascia

lata; and sometimes those on the outer side of the thigh are collected to-
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gether in a similar way. When this arrangement exists three large veins

will be present on the front of the thigh, near the saphenous opening. On
the side of the knee the vein receives a deep branch from the joint.

Some unnamed cutaneous arteries are distributed to the, integuments

along with the nerves
;
and the superficial branch of the anastomotic artery

(p. 568) accompanies the saphenous nerve and its branches near the knee.

NERVES. The cutaneous nerves of the thigh are derived from branches

of the lumbar plexus, and are distributed in greater number on the inner

than the outer side.

llio-inguinal. This nerve (p. 497) is small in size, and reaches the

surface by passing through the external ab-

dominal ring (flg. 192,
7

) ; it supplies the

scrotum, and ends in the contiguous part of

the thigh, internal to the saphenous vein.

The Genito-crural. The crural branch of

this nerve (p. 497) pierces the fascia lata

near Poupart's ligament (fig. 192,
6
), rather

external to the line of the femoral artery.
After or before the nerve has become super-
ficial it communicates with the middle cuta-

neous nerve ; and it extends on the anterior

aspect of the thigh as far as midway between
the knee and the pelvis.

Occasionally this branch is of large size,

and takes the place of the external cutaneous

nerve on the outer side of the limb.

The external cutaneous nerve (p. 497)
ramifies on the outer aspect of the limb (fig.

192,
J

). At first it is contained in a promi-
nent ridge of the fascia lata on the outer mar-

gin of the thigh, where it divides into an an-

terior and a posterior branch.

The posterior branch subdivides into two
or three others, which arch backwards to

supply the integuments of the outer part of

the thigh as low as the middle.

The anterior branch appears on the sur-

face of the fascia lata about four inches from

Poupart's ligament, and is continued to the

knee ; it distributes branches laterally, but

those towards the posterior surface are the

most numerous, and the largest in size.

Middle cutaneous (fig. 192,
2

}.
The nerve

of the centre of the thigh is a cutaneous offset,

of the anterior crural (p. 497), and divides

into two branches. It is transmitted through
the fascia lata about three inches from Pou-

part's ligament, and its branches are con-

tinued to the knee. In the fat this nerve is

united with the genito-crural and internal

cutaneous nerves.

Internal cutaneous. Derived from the an-

terior crural trunk, this nerve is furnished to all the inner side of the

CUTANEOUS NERVES ON THE FRONT
OF THB THIGH.

1 External cutaneous.

2. Middle cutaneous.

3. Internal cutaneous.

4. Internal saphenons.
5. Patellar branch of aaphenous.
6. Genito-crural.

7. Ilio-inguinal.

8. Ilio-hypogastric on the belly.
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thigh. It is divided into two branches (anterior and inner), which perfo-
rate the fascia in separate places.
The anterior branch becomes cutaneous in the lower third of the thigh,

in the line of the inner intermuscular septum (fig. 192,
3

), along which it

is continued to the knee. This branch is distributed in the lower third

of the thigh, as well as over the patella and the inner side of the knee-

joint, and is united with the patellar branch of the internal saphenous
nerve. >

The inner branch (fig. 207,
8
) perforates the fascia at the inner side of

the knee behind the internal saphenous nerve, with which it communi-
cates ;

it furnishes offsets to the inside of the knee, and to the upper half

of the leg on the inner surface.

Other small offsets of the nerve supply the inner side of the thigh, and

appear by the side of the saphenous vein. One or two come into view

near the upper part of the vein, and reach as far as the middle of the

thigh ; and one, larger in size than the rest, becomes cutaneous where the

others cease, and extends as far as the knee.

The internal saphenous (fig. 192, *), a branch of the anterior crural, is

continued to the foot, but only a small part of it is now visible. The
nerve pierces the fascia on the inner side of the knee; and, after commu-

nicating with the inner branch of the internal cutaneous, gives forwards

some offsets over the knee-joint. Finally it accompanies the saphenous
vein to the leg and foot.

Its patellar branch (fig. 192,
6
) appears on the inner side of the knee

above the preceding, and is soon joined by the internal cutaneous nerve.

It ends in many branches over the patella ; these communicate with offsets

from the middle and external cutaneous nerves, and form an interlace-

ment plexus patellae over the joint.

Dissection. Let the fat and the inguinal glands be now removed from

the surface of the fascia lata, the cutaneous nerves being thrown aside to

be traced afterwards to their trunks.

At the upper part of the thigh the student is to define the saphenous

opening in the fascia lata by detaching the superficial fascia. The inner

side is easily shown. But the outer border is blended with the superficial
fascia and with the subjacent crural sheath ; and it is only after the

uniting fibrous bands are broken or cut through that its semilunar edge
comes into view.

The fascia lata is the deep aponeurosis of the thigh. It surrounds the

limb with a firm sheath, and sends inwards septa between the different

muscles. This membranous investment is of a bluish-white color, but in

fat bodies is sometimes so slight as to be taken away with the subcu-

taneous fat.

It is much stronger on the outer than the inner aspect of the limb where
it receives the insertion of the tensor vaginae femoris, and the greater part
of the gluteus maximus muscle. This thickened part (ilio-tibial band) is

attached above to the hip-bone and below to the bones of the leg, and

helps the extensor muscle to keep the knee-joint straight in standing.
Numerous apertures exist in the fascia for the transmission of the cuta-

neous nerves and vessels ; and the largest hole is near Poupart's ligament,
to permit the passage of the internal saphenous vein.

Processes prolonged from the under surface form septa between, and
fibrous sheaths around the several muscles. Two of the processes are

. larger than the rest, and are named outer and inner intermuscular septa of
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the thigh : they are fixed to the femur, so as to limit on the sides the

extensor of the knee. The position of these partitions is marked on the

surface by white lines.

At the top of the thigh the fascia is fixed to the prominent borders of

the pelvis. Thus it is connected externally with the iliac crest, and inter-

nally with the pubes and the pubic arch. In the middle line behind it is

joined to the lower end of the sacrum and coccyx ; and in front, to Pou-

part's ligament between the pubes and the iliac crest. Behind the knee-

joint the fascia passes uninterruptedly to the leg ; but in front of the ar-

ticulation it blends with an expansion from the extensor muscle, and is

continued over the joint and the patella, though separated from that bone

by a bursa, to be inserted into the heads of the tibia and fibula.

On each side of the patella is a band of almost transverse fibres (reti-

naculum) which is attached to and supports the knee-cap. The outer,

Fig. 193.

Vessels :

a. Saphenous vein.

6. Superficial pudic.

c Superficial epigastric.

d. Superficial circumflex

iliac.

. Inguinal glands.

/. Sapheuous opening.

Nerves:

1. Ilio-inguinal.

2. External cutaneous.

3. Genito-crural.

4. Middle cutaneous.

Small unnamed vessels

accompany the different
'

nerves to the teguments.

DISSECTION OF THB SUPERFICIAL PARTS OF THE THIGH (Illustrations of Dissections).

thick and strong, is continuous externally with the ilio-tibial band, and

joins the insertion of the vastus externus at its attachment to the upper
part of the patella: it guides the patella outwards when the joint is bent.

The inner band, of slight strength, is fixed to the patella lower than the

other, and unites with the insertion of the inner vastus.

Directions. The flaps of skin which were removed from the front of

the thigh, to follow the cutaneous vessels and nerves, are to be now
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stitched together to keep moist the subjacent parts; and the saphenous

opening is to be learnt.

The saphoneous opening in the fascia lata (fig. 193,/) is a narrow semi-

lunar slit, which is situate rather to the inner side of the middle line of the

thigh. It measures about a third of an inch in width, and one inch and a

half in length. Its upper extremity (superior cornu) is at Poupart's liga-

ment; and its lower extremity (inferior cornu) is distant from that struc-

ture about one inch and a half, and presents a well-defined margin.
The inner part of the opening is posterior to the level of the femoral

vessels, and is flattened over the subjacent muscle (pectineus) ; but it is

marked below by a thin and sharp border.

The outer boundary is much stronger, and has a semilunar border when
detached, whose concavity is turned downwards and inwards. This edge
is named from its shape falciform margin of the saphenous opening (falci-
form process of Burns) ; it is superficial to the femoral vessels, and is con-

nected by fibrous bands to the crural sheath, and to the deeper layer of

the superficial fascia. Traced upwards, the outer edge blends with the

base of Gimbernat's ligament (part of Poupart) : the upper end of this

border, where it is internal to the subjacent femoral vein, has been named
the femoral ligament.
The rigidity of the margin of the opening is much influenced by the

position of the limb; for with the finger beneath the upper part of the

falciform border, whilst the thigh is moved in different directions, this

band will be perceived to be most unyielding when the limb is extended
and rotated out, and most relaxed when the thigh is bent and turned in

the opposite direction.

Through the lower part of the opening the saphenous vein is transmit-

ted : and through the upper part, close to the falciform edge, a femoral

hernia projects. Lymphatics and one or two superficial vessels also pass

through it.

PARTS CONCERNED IN FEMORAL HERNIA.

To obtain a knowledge of the hernial protrusion in the thigh, the dis-

sector has to study the undermentioned parts, viz., the crural arch and
Gimbernat's ligament, the crural sheath with its crural canal and ring,

together with a partition (septum crurale) between the thigh and the

abdomen.
Dissection (fig. 194). To examine Poupart's ligament and a loose

membranous sheath around the femoral vessels, the piece of the fascia lata

outside the saphenous opening is to be reflected inwards by the following
incisions: One cut is to be begun near the edge of the falciform border,
and to be carried outwards for one inch and a half, parallel and close to

Poupart's ligament. Another is to be directed obliquely downwards and
inwards from the termination of the first, to a little below the inferior

cornu of the opening. When the fascia marked out by those incisions has

been raised and turned inwards, and the fat removed, the tube on the ves-

sels (crural sheath) will be brought into view as it descends beneath Pou-

part's ligament.
With the handle of the scalpel the crural sheath is to be separated

carefully from the fascia lata beneath, from Poupart's ligament in front,

and from Gimbernat's ligament on the inner side.

Poupart's ligament (fig. 194,
c
),

or the crural arch, is the firm band of
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the aponeurosis of the external oblique muscle of the abdomen, which
stretches from the front of the iliac crest to the pubes (p. 411). When
viewed on the surface, the arch is curved downwards towards the limb,
whilst the fascia lata remains on the thigh. The outer half is oblique.
But the inner half is almost horizontal, and widens as it approaches the

pubes, where it is inserted into the pubic spine and pectineal line of the

hip bone, forming Gimbernat's ligament.
The space between the crural arch and the innominate bone is larger in

the female than in the male, and is closed by parts passing from the abdo-

men to the thigh. The outer half of the interval is filled by the fleshy

psoas and iliacus muscles, to which the arch is closely bound by fascia ;

and the inner half is occupied by the femoral vessels and their sheath.

Gimbernat's ligament, or the part of the tendon of the external oblique
muscle which is inserted into the pectineal line, is about three-fourths of

an inch in length, and is triangular in shape. Its apex is at the pubic

spine ; whilst its base is in contact with the crural sheath, and is joined

by the fascia lata. By one margin (anterior) it is continuous with the

crural arch, and by the opposite it is fixed to the pectineal line. In the

erect position of the body the ligament is almost horizontal.

The crural sheath (tig. 194,
B
) is a loose tube of membrane around the

femoral vessels. It has the form of a funnel, sloped unequally on the sides.

The wide part or base of the tube is upwards; and the narrow part ceases

about two inches below Poupart's ligament, by blending with the common,
areolar sheath of the bloodvessels. Its outer border is nearly straight, and
is perforafeci by /the genito-crural nerve

(
1

). Its inner border is oblique,
and is pierced by lymphatics, superficial vessels, and the saphenous vein(/) ;

this part of the sheath appears in the saphenous opening, and is connected

to the falciform margin and the superficial fascia. In front of the crural

sheath and behind it is the fascia lata of the thigh.
The sheath is continuous with the fasciae lining the abdomen in this

way ; the anterior part is prolonged beneath Poupart's ligament into the

fascia transversalis, and the posterior half is continued into the fascia

iliaca (p. 428).

Crossing the front of the sheath beneath the arch of Poupart's ligament,
is a fibrous band, the deep crural arch. A notice of it is included in the

description of the fascia transversalis (p. 419).
Dissection (fig. 194). The student is to open the sheath by an incision

across the front, and to raise the loose anterior part with hooks. Inside

the tube are contained the femoral vessels, each surrounded by its covering
of areolar tissue, together with an inguinal gland ; and if a piece of the

areolar casing be cut out over both the artery and the vein, there will be

an appearance of two thin partitions, the one being situate on the inner

side of the vein, separating this vessel from the gland, and the other (J)
between the vein and the artery. A fatty stratum stretches over the upper

aperture of the sheath, closing it towards the abdomen.
Interior of the crural sheath (fig. 194). The sheath is said be be divided

into three compartments by two partitions ; and the position of the so-

called septa has been before referred to one being internal to the femoral

vein, and the other between the two large vessels. In the outer compart-
ment is contained the femoral artery (a), lying close to the side of the

sheath ;
in the middle one is placed the femoral vein (b) ; and in the inner

space (crural canal) only a lymphatic gland (c) is situate.

The crural canal (fig. 192) is the innermost space in the interior of the
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crural sheath : Its length is about a third of an inch, and it reaches from

the base of Gimbernat's ligament to the upper part of the sapenous opening.
It decreases rapidly in size from above down, and is closed below. The

aperture by which the space communicates with the cavity of the abdomen
is named in the crural ring.

Fig. 194.

A. Fascia lata reflected.

B. Crural sheath opened,
c. Poupart's ligament.

D. Fascia late of the thigh in place.

J Two septa dividing the space of

the crural sheath into three com-

partments.

Vessels :

a. Femoral artery.

b. Femoral vein ;
and

c. A lymphatic gland, all in the

crural sheath.

d. Superficial circumflex iliac.

e. Superficial pudic.

/. Saphenous vein.

Nerves :

1. Genito-crural.

2. Ilio-iuguinal.

4. External cutaneous.

DISSECTION OF THE CRURAL SHEATH (Illustrations of Dissections).

Anterior to the canal, are Poupart's ligament and the upper end of the

falciform margin of the saphenous opening ;
whilst behind it is the pecti-

neus muscle, covered by fascia lata. On the outer side of the canal, but

in the sheath, is the femoral vein. Through this channel the intestine passes
from the abdomen in femoral hernia.

The crural ring
1
is the upper opening of the crural canal. It is on a

level with the base of Gimbernat's ligament (fig. 142,
D
), and is larger in

the female than in the male. Oval in shape, its greatest measurement is

from side to side, in which direction it equals about half an inch ; and it

is filled by a lymphatic gland.
The structures around the ring, outside the crural sheath, are similar to

those bounding the canal, viz., in front the superficial and the deep crural

arch, and behind, the pubes covered by the pectineus muscle and the fascia

lata. Internally is Gimbernat's ligament with the conjoined tendon ; and

externally (but within the sheath) is the femoral vein. The position of

vessels on the several sides of the ring is stated at page 429.

Septum crurale. That part of the subperitoneal fatty layer which is

placed over the opening of the crural ring, has been named crural septum
from its position between the thigh and abdomen (Cloquet). The situa-

1 Gimbernat used the name crural ring, and Mr. Lawrence proposes to call it

femoral aperture. Might not the nomenclature be made to resemble more that
used in describing inguinal hernia, by calling this opening the internal crural

aperture, and the saphenous opening the external crural aperture ?

36
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tion of the septum is now visible, but its characters are ascertained in the

dissection of the abdomen (p. 428).
FEMORAL HERNIA. In this kind of hernia there is a protrusion of in-

testine into the thigh beneath Poupart's ligament. And the gut descends
in the crural sheath, being placed on tin; inner side of the vein.

Course. At first the intestine takes a vertical direction in its progress
from the abdomen, and passes through the crural ring, and along the crural

canal as far as the saphenous opening. At this spot it changes its course,
and is directed forwards to the surface of the thigh, where it becomes

elongated transversely ; and should the gut protrude still farther, the tumor
ascends on the abdomen, in consequence of the resistance being less in this

direction than on the front of the thigh.
The winding course of the hernia may suggest to the dissector the direc-

tion in which attempts should be made to replace the intestine in the ab-

dominal cavity. With the view of making the bowel retrace its course,
it will be necessary if the protrusion is small to direct it backwards and

upwards ; but if the hernia is large it must be pressed down first to the

saphenous opening, and afterwards backwards and upwards towards the

crural canal and ring.

During the manipulation to return the inte^t'ne to its cavity the thigh
is to b% raised and rotated inwards, in order tluit the margin of the saphe-
nous opening and the other structures may be relaxed.

Coverings. As the intestine protrudes it is clothed by the following

layers, which are elongated and pushed before it from within outwards.

First is a covering of the peritoneum lining the abdomen, which forms the

hernial sac^ Next one from the septum crurale across the crural ring.
Afterwards comes a stratum from the crural sheath, unless the hernia

bursts through an aperture in the side. Over this is spread a layer ot the

cribriform fascia. And, lastly, there 'is an investment of the superficial
fat or fascia, together with the skin.

The coverings may vary, or may be conjoined in different degrees ac-

cording to the condition of the hernia. In some instances the prolonga-
tion from the crural sheath is wanting. Further, in an old hernia the

covering derived from the septum crurale is united usually with thUt from
the crural sheath, so as to form one layer, the fascia propria (Cooper).
In general, in an operation for the relief of the strangulated bowel, the

surgeon, after dividing the subcutaneous fat, can recognize but little of the

coverings enumerated by anatomists until he meets with that of the sub-

peritoneal fat or septum crurale.

Diagnosis. This hernial tumor is generally smaller than inguinal, and
does not extend into the scrotum in the male, or the labium in the female.;

and if its neck can be traced below Poupart's ligament, it can be distin-

guished certainly from an inguinal hernia.

Seat of stricture and division of it. The strangulation of a femoral

hernia may be situate either outside, or inside the neck of the sac.

The external stricture may be found opposite the margin of the saphe-
nous opening, or deeper in, opposite Poupart's ligament. It may be re-

moved by cutting down on the neck of the tumor at the inner side, and

dividing the constricting band arching over the neck of the hernia in this

situation, without opening the sac.

The stricture inside the neck of the sac is occasioned by the thickening
of the peritoneum. For its relief the neck of the sac is to be laid bare,

as if there was an external stricture
; and if the intestine cannot be passed
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into the abdomen after division of all constricting bands on the exterior

of the neck, the sac of the peritoneum is to be opened ; and a director

having been introduced through the constriction, a cut is made horizontally
inwards for the extent of one or two lines. The several vessels that may
be wounded in attempting to relieve the deep stricture are enumerated at

page 429.

SCARPA'S TRIANGULAR SPACE.

This hollow is situate at the upper part of the thigh, and lies beneath
the depression observable near Poupart's ligament. It corresponds with
the axilla in the upper limb.

Dissection (fig. 195). The space will appear on removing the fascia

lata near Poupart's ligament. The muscular boundaries on the sides may
be first dissected, and the muscle on the outer side (sartorius) should be
fixed in place with stitches. Afterwards, the remains of the crural shea',h

Fig. 195.

Muscles :

A. Sartorius.

B. Iliacus.

c. Tensor fasciw latae.

D. Rectus femoris.

E. Pectineu*.

F Adductor longus.
a. Gracilis.

Vessels :

a. Femoral artery.

b. Superficial circumflex iliac,

f. Superficial epigastric.

e. Superficial pudic (iuferior),and

i, the accompanying veins.

/. Deep circumflex iliac.

y. Deep epigastric.

h. Femoral vein.

1. Inferior external pudic vein.

k. Saphenous vein.

Nerves :

The large anterior crural is close

outside the artery.

2. Offset from the same to the

pectineus.

3. Middle cutaneous.

4. Internal cutaneous.

5. Genito-crural.

6. External cutaneous.

DISSECTION ox SCARPA'S TRIANOICLAR SPACE (Illustrations of Dissections).

are to be taken away; and the femoral vessals are to be followed down-
wards as far as the sartorius muscle. On the outer side of the vesse's

clean the divisions of the anterior crural nerve, together with the branch( s

of an artery (profunda) which are buried in the fat. In removing the fat

from beneath the femoral artery, the student is to look for one or two small

nerves to the pectineus muscle.

This intermuscular space (fig. 195) contains the trunks of the blood-

vessels of the thigh, and the anterior crural nerve, with lymphatics and
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fat. It measures commonly three inches from above down
; but the

length varies with the breadth of the sartorius, and the height at which
this muscle crosses inwards.

The base of the space is at Poupart's ligament ; and the apex is at the

meeting of the sartorius with the adductor longus muscle.

Towards the surface it is covered by the fascia lata, and by the tegu-
ments with inguinal glands and superficial vessels. The floor slopes to-

wards the middle, where it is deepest ; it is constructed externally by the

sartorius, A, and by the conjoined psoas and iliacus, B, for about two

inches ; and internally by the pectineus and adductor longus muscle, E

and F, and between and beneath these near the large vessels, is a small

piece of the adductor brevis.

The femoral artery runs through the centre of the hollow, and supplies
small cutaneous offsets, as well as a large deep branch, the profunda: a

small offset (external pudic) is directed from it to the scrotum across the

inner boundary. On the inner side of the artery and close to it is placed
the femoral vein, which is here joined by the saphenous and profunda
branches. About a third of an inch external to the vessel is situate the

large anterior crural nerve, which lies deeply at first between the iliacus

and psoas, but becomes afterwards more superficial and divides into

branches.

Deep lymphatics accompany the femoral vessels, and are continued

into the iliac glands in the abdomen ; they are joined by the superficial

lymphatics.
FEMORAL ARTERY (fig. 197.) This vessel is a continuation of the ex-

ternal iliac, and reaches from the lower of Poupart's ligament to the

margin of the opening in the adductor magnus muscle; at that spot it

passes into the ham, and takes the name popliteal. Occupying two-thirds

of the thigh, the course of the vessel will be indicated, during rotation

outwards of the limb with the knee-joint half bent, by a line drawn from
a point midway between the symphysis pubis and the front of the iliac

crest, to the inside of the inner condyle of the femur.

In the upper part of its course the artery lies rather internal to the

head of the femur, and is comparatively superficial, being uncovered by
muscle ; but, in the lower part, it is placed along the inner side of the

shaft -of that bone, and is beneath the sartorius muscle. This difference

in its connections allows of a division of the arterial trunk into two por-
tions, superficial and deep.
The superficial part of the artery (fig. 195, a), which is now laid bare,

is contained in Scarpa's triangular space, and is about three inches long.
Its position in that hollow may be ascertained by the line before men-
tioned.

Incased at first in the crural sheath for about two inches, it is covered

by the skin and the superficial fascia, and by the fascia lata and some in-

guinal glands. At its beginning the artery rests on the psoas muscle ;

and it is subsequently placed over the pectineus, E, though at some dis-

tance from it in this position of the limb, and separated from it by fat,

and the profunda and femoral veins.

Its companion vein (A) is on the inner side and close to it at the pubes,
but is placed behind the arteiy at the apex of the space.
The anterior crural nerve lies on the outer side, being distant about a

third of an inch near Poupart's ligament; and the internal cutaneous
branch of the nerve approaches the artery, or lies on it, near the apex of
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the containing space. Crossing beneath the vessels is the nerve of the

pectineus (
2

).

Unusual position. Four examples of transference of the main artery of the limb

from the front to the back of the thigh have been recorded. In these cases the

vessel passed from the pelvis through the great sacro-sciatic notch, and accom-

panied the great sciatic nerve to the popliteal space.

The branches of the first part of the artery are the superficial epigastric
and circumflex iliac, two external pudic, and the deep femoral branch.

The cutaneous offsets have been seen (p. 554), with the exception of the

following, which lies at first beneath the fascia lata.

The inferior external pudic artery (fig. 195, e) arises separately from,
or in common with the other pudic branch (superior). It courses inwards

over the pectineus muscle to end in the teguments of the scrotum or the

labium pudendi, according to the sex, and it perforates the fascia lata at

the inner border of the thigh to reach its destination : in the fat it anasto-

moses with branches of the superficial perinseal artery.
The deep femoral branch (fig. 197,

2

)
or the profunda, is the largest

offset of the femoral artery, and arises from the outer part of that trunk

one to two inches (Quain) below Poupart's ligament. It is consumed in

the muscles of the thigh, and its distribution will be afterwards ascertained.

In the present dissection it may be seen to lie over the iliacus muscle,
where it gives the external circumflex artery to the outer part of the

thigh ; and then to turn, with a large vein, beneath the trunks of the

femoral vessels to the inner side of the limb. 1

Variation in origin. The origin of the profunda may approach nearer to Pou-

part's ligament until it arrives opposite that band
;
or may even go beyond, and

be fixed to the external iliac artery (one example, Quain). And the branch may
recede farther and farther from the ligament, till it leaves the parent trunk at the
distance of four inches from the commencement ;

but in this case the circumflex
branches usually arise separately from the femoral. In applying a ligature to

the femoral artery in the upper part of the thigh, the thread should be placed
four inches below Poupart's ligament, in order that the spot chosen may be free

from the disturbing influence of so large an offset.

FEMORAL VEIN
(fig. 195, A). The principal vein of the limb, whilst

in the triangular space, has almost the same relative anatomy as the

artery : its position to that vessel, however, is not the same throughout.
Beneath Poupart's ligament it is on the inner side of the arterial trunk,
and on the same level, and is supported on the pubes between the psoas
and pectineus muscles ; but it soon winds beneath the artery, and appears
on the outer side opposite the upper border of the adductor longus muscle.

Occasionally it is inside the artery throughout. In this space it receives

the internal saphenous and deep femoral veins, and a small branch
(*')

with the inferior external pudic artery.

DEEP PARTS OF THE FRONT OF THE THIGH.

The muscles on the front of the thigh are to be learnt next : they are

the sartorius, and the extensor of the knee ; and at the top of the thigh
is the small tensor of the fascia lata. Three muscles are combined in the

extensor, viz., rectus, vastus externus, and vastus internus.

1 Sometimes the term common femoral is applied to the part of the trunk above
the origin of the profunda, and the names superficial and deep femoral to the

nearly equal parts into which it divides.
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The external circumflex branch of the profunda artery lies amongst the

muscles and supplies them with branches ; and a large nerve, the anterior

crural, furnishes offsets to them.

Dissection. To proceed with the deep dissection, the limb is to be
retained in the same position as before, and the flaps of skin on the front

of the thigh are to be thrown aside. The fascia lata is to be cut along
the middle line of the thigh and knee, and to be reflected to each side

nearly to the same extent as the skin. Over the knee-joint the student is

to note its attachment to the edges of the patella, and its union with a

prolongation from the tendon of the extensor muscle to the leg.

In raising the inner piece of the fascia the narrow muscle appearing

(sartorius) should be followed to its insertion into the tibia : and to pre-
vent its displacement, it should be fixed with stitches along both edges.
Care should be taken of the small nerves in contact with the sartorius ;

viz., a plexus beneath it at the middle of the thigh from the saphenous,
internal cutaneous, and obturator ; two branches of the internal cutaneous

below its middle, one crossing the surface, and the other lying along the

inner edge of the muscle ; and the trunk of the great saphenous escaping
from beneath it near the knee, with the patellar branch of the same per-

forating it rather higher.
Internal to the sartorius some strong muscles (adductors) are inclined

downwards from the pelvis to the femur. The student is to lay bare the

fore part of those muscles ; and beneath the most superficial (adductor

longus), near where it touches the sartorius, he is to seek a branch of the

obturator nerve to the plexus before mentioned in the middle of the

thigh. On the outer side of the sartorius is the large extensor of the

knee. For its dissection the knee is to be bent, to make tense the fibres :

and an expansion below from the common tendon to the fascia lata and
the knee-joint is not to be removed now, its arrangement will be noticed

after.

The little muscle at the upper and outer part of the thigh, tensor of

the fascia lata, is to be cleaned ; and a strip of the fascia, corresponding
with its width, should be left along the outer aspect of the thigh. After

this slip has been separated, the rest of the fascia on the outer side of the

thigh is to be divided by one or two transverse cuts, and is to be followed

backwards to its attachment to the femur.

The SARTORIUS (fig. 196, *) is the longest muscle in the body, and
extends from the pelvis to the leg. It arches over the front of the thigh,

passing from the outer to the inner side of the limb, and lies in a hollow

between the extensor on the one side, and the adductors on the other.

Its origin is tendinous from the upper anterior iliac spinous process of

the hip bone, and from about half the interval between this and the infe-

rior process. The fibres constitute a ribbon-like muscle, which ends in a

thin tendon below the knee, and is inserted into the inner surface of the

tibia mainly into a slight depression by the side of the tubercle for an
inch and a half, but also, by its upper edge, as far back as the internal

lateral ligament of the knee-joint.
The muscle is superficial throughout, and is perforated by some cuta-

neous nerves and vessels. Its upper part is oblique, and forms the outer

boundary of the triangular space containing the femoral artery : it rests

on the following muscles, iliacus, B, rectus, D, and adductor longus, G, as

well as on the anterior crural nerve and the femoral vessels. The middle

portion is vertical, and lies in a hollow between the vastus internus E, and
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the adductor muscles as low as the opening for the femoral artery ; but

beyond that aperture, where it bounds the popliteal space, it is placed be-

tween the vastus with the great adductor in front, and the gracilis, H, with

the inner hamstrings behind. The femoral vessels and their accompany-
ing nerves are concealed by this portion of the muscle. The lower or

tendinous piece, i, rests on the internal lateral ligament of the knee-joint,

Fig. 196.

A. Sartorius.

B. Iliacus.

c. Tensor fascia: latae.

D. Rectus femoris.

E. Vastus interims.

p. Pectineus.

0. Adductor lougus.
H. Gracilis.

1. Tendon of Sartorius.

Vessels .-

a. Femoral artery.

b. Femoral vein.

c. Sapheuous veiu.

SURFACE VIEW OF THE FRONT OF THE THIGH, THE TEGUMENTS AND FASCIA BEING REMOYKD.

(Illustrations of Dissections.)

being superficial to the tendons of the gracilis and semi-tendinosus, and

separated from them by a prolongation of their synovial bursa : from its

upper border there is an aponeurotic expansion to join that from the ex-

tensor over the knee ; and from its lower border is given another which
blends with the fascia of the leg. Below the tendon the great saphenous
nerve appears with vessels ; and piercing it is the patellar branch of the

same nerve.

Action. The tibia and femur being free to move, the muscle bends the
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knee and hip-joints over which it passes, giving rise to rotation inwards

of the tibia ; and makes tense finally the fascia of the thigh.
AVith the limbs fixed, the two muscles will support the pelvis in stand-

ing, and will assist in bringing forwards the pelvis in stooping and

walking.
AVhen standing on one leg the muscle will help to rotate the body, so as

to turn the face to the opposite side.

Dissection
(fig. 197). The sartorius is to be turned aside, or cut

through if it is necessary, to follow the remaining part of the femoral

artery.
Beneath the muscle is an aponeurosis between the adductor and exten-

sor muscles ; this is thin above, and when it is divided the internal saphe-
nous nerve will come into view. Parallel to the upper part of the saphe-
nous nerve, but outside it, is the nerve to the vastus internus muscle,
which sends an offset on the surface of the vastus to the knee-joint ; this

may be traced now, lest it should be destroyed afterwards. The plexus
of nerves on the inner side of the thigh may be more completely dissected

in this stage.
^ The femoral vessels and their branches are to be nicely cleaned. AVhere

the femoral artery passes to the back of the limb its small anastomotic

branch arises : this branch is to be pursued through the fibres of the vastus

internus, and in front of the adductor magnus tendon to the knee ; an off-

set of it is to be followed with the saphenous nerve.

The aponeurotic covering over die femoral vessels (fig. 197, 7
) exists

only where these are covered by the sartorius. It is thin above, but below

it is formed of strong fibres, wrhich are directed transversely between the

vastus internus and the tendons of the adductor muscles. Inferiorly the

membranous structure ceases at the opening in the adductor magnus by a

defined border, beneath which the saphenous nerve and its vessels escape.
The deep part of the femoral artery (fig. 197, *)

lies in a hollow be-

tween muscles (Hunter's canal) until it reaches the opening in the adduc-
tor magnus. Here it is covered by the sartorius muscle and the subjacent

aponeurosis, in addition to the integuments and the superficial and deep
fasciae. Beneath it are the pectineus, the adductor brevis in part, the

adductor longus, and a small piece of the adductor magnus. On the outer

side is the vastus internus.

External to the artery and close to it is the femoral vein ; and in the

integuments oftentimes an offset of the saphenous passes across the line of

the arterial trunk.

Crossing over the artery from the outer to the inner side is the internal

saphenous nerve, which is beneath the aponeurosis before noticed, but is

not contained within the areolar sheath of the vessels.

Splitting of the artery. Occasionally the femoral artery is split into two below
the origin of the profunda. Four examples of this peculiarity have been met
with

;
but in all, the trunks were blended into one above the opening in the

adductor muscle.

Branches. One named branch, anastomotic and muscular offsets, spring
from this part of the artery.
The anastomotic branch (fig. 198, ) (arter. anastomotica magna) arises

close to the opening in the adductor muscle, and divides at once into two

parts, superficial and deep :

The superficial offset () continues with the saphenous nerve to the
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lower border of the sartorius, and piercing the fascia lata, ramifies in the

integuments.
The deep branch (/)

is concealed in the fibres of the vastus internus,

and descends in front of the tendon of the adductor magnus to the inner

side of the knee-joint, where it anastomoses with the articular branches of

1. Femoral artery.

2. Profuuda artery.

3. Internal circumflex.

4. External circumflex.

5. Superficial circumflex iliac and epigas-
tric branches.

6. External pudic artery.

7. Aponeurosis over the lower part of the

femoral artery.

8. Anterior crural nerve.

9. Pectineus muscle.

10. Adductor longus.
11. Gracilis.

12. Vastus internus.

13. Rectus femoris.

14. Sartorius cut across.

DEEP PART OF THE FEMORAL ARTERY AND ITS BRANCHES, WITH MUSCLES OF THE THIGH

(Quain's Arteries).

the popliteal and anterior tibial arteries. A branch passes outwards from

it in the substance of the vastus, and forms an arch in front of the lower

end of the femur with an offset of the upper external articular artery ; from

this loop twigs descend to the joint.

Muscular branches. Branches for the supply of the muscles come
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mostly from the outer side of the femoral artery ; they enter the sartorius,

the vastus interims, and the adductor longus.
The FEMORAL VEIN corresponds closely with the femoral artery in its

connections with the parts around, and in its branches.

Dissection. The femoral artery and vein are to be cut across below the

origin of the profunda, and are to be thrown downwards preparatory to

the deeper dissection. Afterwards all the fat, and all the veins, are to be

carefully removed from amongst the branches of the profunda artery and
anterior crural nerve. Unless this dissection is completed, the upper part
of the vastus internus will not be prepared for learning.
The TENSOR VAGINAE FEJiORis (fig. 198,

L
) occupies the upper third of

the thigh, and is the smallest and most external of the outer set of mus-
cles. It takes origin from the front of the crest of the hip bone at the

outer aspect ;
from the anterior upper iliac spine, and from part of the

notch between this and the inferior spine as far as the attachment of the

sartorius. Its fibres form a fleshy belly about two inches wide, and are

inserted into the fascia lata about three inches below, and rather in front

of the line of the great trochanter of the femur.

At its origin the muscle is situate between the sartorius and the gluteus
medius. Beneath it are the ascending offsets of the external circumflex

artery ; and -a branch of the superior gluteal nerve enters its under surface.

A strong sheath of fascia surrounds the muscle.

Action. Supposing the limb movable the muscle abducts the thigh,

making tense at the same time the fascia lata ; and finally it will help in

rotating inwards the femur.

When the limb is fixed it will support the pelvis, and assist in balancing
the same on the fernur in walking.

Dissection. After the tensor has been learnt, the slip of fascia extending
from it to the knee may be cut through ; and when it is detached from
the muscles around, the head of the rectus may be followed upwards lo

the pelvis.
The TRICEPS EXTENSOR of the knee (fig. 197) consists of three fleshy

parts or heads, outer (vastus extern us), inner (vastus internus), and mid-
dle (rectus), which are united below in a common tendon.

The RECTUS FEMORIS gives rise to a fleshy prominence on the front of

the thigh (fig. 197,
ls

).
At its origin from the pelvis the muscle consists

of two tendinous pieces : one arises from the anterior inferior iliac spinous

process ; the other (to be afterwards seen) is fixed into a depression on
the back of the hip bone, close above the acetabulum. The fleshy fibres

terminate inferiorly in another tendon, which joins the aponeurotic parts
of the other two muscles in the common tendon.

The rectus is larger at the middle than at the ends ; and its fibres are

directed from the centre to the sides, as in a quill, giving rise to that con-
dition called penniform. It is subcutaneous, except above where it is

overlaid by the sartorius. It conceals branches of the external circumflex

artery and anterior crural nerve, and rests on the vasti. The upper ten-

don of the rectus readiest furthest on the anterior surface where the sar-

torius touches, whilst the lower tendon is most extensive on the posterior

aspect, or towards the subjacent vasti.

Dissection. To see the remaining muscles, cut across the rectus near
the lower end, and raise it without injuring the branches of vessels and
nerves beneath. The muscular mass on the front of the femur is to be
divided into two, above, along the situation of some descending vessels and
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nerves : the part external to the vessels is the vastus externus, and the

larger mass, internal to them, is the vastus internus.

To make out the lower separation of. the two, look to the outer aspect
of the thigh about half way down, where the long and vertical fibres of

the vastus externus descending to their tendon, cross over others (deeper),
which are continued obliquely inwards, and belong to the inner vastus.

The VASTUS EXTEKNUS has a very narrow attachment to the femur in

comparison with its size. It takes origin along the upper half of the

femur, by a piece from half an inch to an inch thick, which is attached

to the root of the neck of the femur, and the fore and outer parts of the

root of the great trochanter ; to the line connecting the trochanter with the

linea aspera ; and to the upper half of the linea aspera, and the contiguous
external intermuscular septum. Interiorly the fibres of the muscle end in

an aponeurosis which blends with the tendons of the rectus and vastus

internus in the common tendon, and sends a slip to the outer edge of the

patella.
The muscle is pointed at the upper end ; but enlarged below where it

produces the prominence on the outer side of the thigh. Its cutaneous

surface is aponeurotic above, and is covered by the rectus, tensor vaginae
femoris, and gluteus muscles. The deep surface rests on the vastus inter-

nus, and receives branches of the external circumflex artery and anterior

crural nerve.

The VASTUS INTERNUS (fig. 196,
E
)
form the large head of the exten-

sor.
1 The fleshy mass arises from the anterior and two lateral surfaces of

the shaft of the femur, except where the vastus externus is attached, and
its limits may be thus indicated : Upwards it reaches as far as the ante-

rior introchanteric line ; downwards, in the middle, to about two inches

from the articular end of the femur ; and laterally to both intermuscular

septa. At the lower end of the muscle the fibres terminate in an aponeu-
rosis, which blends in the common tendon of insertion, and is attached to

the patella lower than the vastus externus.

The upper part of the muscular mass is buried beneath the sartorius

and rectus muscles
; but the lower part is superficial, arid projects more

than the vastus externus ; some of the lowest fibres are almost transverse,
and will be able to draw inwards the patella. The adductor muscles are

almost inseparably joined with this vastus along the attachment to the

linea aspera.
Dissection. The tendon of the extensor will appear by dividing along

the middle line of the patella and knee-joint a thin aponeurotic layer,
which is derived from the lower fleshy fibres of the muscle, and covers the

joint. On reflecting inwards and outwards that fibrous layer the tendon
will be laid bare to its insertion into the tibia.

The tendon of the extensor muscles of the leg is common to the rectus,
the vastus externus, and vastus internus. It is placed in front of the

knee-joint, to which it serves the office of an anterior ligament. Wide
above where the muscular fibres terminate, it narrows as it descends over

the joint, and is inserted inferiorly into the prominence of the tubercle of

the tibia, and into the bone below it for an inch ; close to its attachment
to the tibia a synovial bursa is beneath it. In it the patella is situate,

1 Sometimes the part of the mass, inside a line continued upwards from the

inner border of the patella, is named crureus : naturally there is not any separa-
tion at that spot.
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some few scattered aponeurotic fibres passing over the cutaneous surface,
but none being continued over the articular surface of the bone. (See
Ligament of the Patella.)
From the lower part of the muscle a superficial aponeurotic expansion

is derived : this prolongation, which is strongest on the inner side, is

united with the fascia lata and the other tendinous offsets to form a cap-
sule in front of the joint, and is fixed below to the heads of the tibia and
fibula.

Subcrureus muscle. Beneath the strong fibres of the vastus, near the

knee joint, is a thin layer of pale fibres, which is but a part of the inner

vastus, separated from the rest by areolar tissue. Attached to the femur
in the lower fourth, and often by an outer and inner slip, it ends in apo-
neurotic fibres on the synovial sac of the knee joint.

Action. All three heads of the triceps extend the knee joint, when the

tibia is movable ; and the rectus can flex the hip joint over which it passes.
The fleshy bellies are strong enough to break the patella transversely over

the end of the femur, or to rupture sometimes the common tendon.

When the tibia is fixed the vasti will bring forwards the femur, and

straighten the knee, as in walking or standing ; and the rectus will prop
the pelvis on the femur, or assist in moving it forwards in stooping.
The subcrureus contracts in extension of the knee, and elevates the

synovial membrane above the patella.
Intermuscular septa. The processes of the fascia lata, which limit

laterally the extensor muscle of the knee, are thus named, and are fixed to

the linea aspera and the lines leading to the condyles of the femur.

The external septum is the strongest, and reaches from the outer condyle
of the femur to the insertion of the gluteus maximus. It is situate between
the vastus internus and externus on the one side, and the short head of the

biceps on the other, to which it gives origin ; and it is perforated near the

outer condyle by the upper external articular vessels and nerve.

The inner partition is very thin along the side of the vastus internus ;

and its place is supplied by the strong tendon of the adductor niagnus be-

tween the inner condyle and the linea aspera : the internal articular ves-

sels are transmitted through it to the front of the knee joint.
The EXTERNAL CIRCUMFLEX ARTERY (fig. 197,

4

)
is the chief vessel

for the supply of the muscles of the front of the thigh. It arises from the

outer side of the profunda (deep femoral) artery, but often from the femoral

trunk. It is directed outwards through the divisions of the anterior crural

nerve, and beneath the sartorius and rectus muscles to the outer part of

the thigh, where it ends in branches. Offsets are given from it to the

rectus and sartorius ; and its terminal muscular branches consist of ascend-

ing, transverse, and descending :

The ascending branch is directed beneath the tensor vaginae femoris to

the back of the hip bone, where it anastomoses with the gluteal artery,
and supplies the contiguous muscles.

The transverse, the smallest in size, divides into two which perforate
the vastus externus, and anastomose with arteries on the back of the thigh.
The descending branch is the largest, and ends in pieces which are dis-

tributed to the vasti muscles. One considerable branch enters the outer

part of the vastus internus, and reaching the knee, anastomoses on this

joint with the external articular arteries
; a small offset courses over the

muscle with a nerve to the joint.

The ANTERIOR CRURAL NERVE (fig. 197,
8
) of the lumbar plexus (p.
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497) supplies the muscles, and most of the teguments of the front of the

thigh, and the integuments of the inner side of the leg. Soon after the

trunk of the nerve leaves the abdomen it is flattened, and is divided into

superficial and deep parts.
A. The superficial part ends in three tegumentary branches : the mid-

dle and internal cutaneous of the thigh, and the great saphenous.
The middle cutaneous nerve (fig. 192,

2

) perforates the fascia lata, some-

times also the sartorius, about three inches below Poupart's ligament, and
extends to the knee (p. 556).
The internal cutaneous nerve (fig. 192,

s

) sends two or more small twigs

through the fascia lata to the integument of the upper third of the thigh,
and then divides in front of the femoral artery, or on the inner side, into

the two following branches, anterior and inner. Sometimes these branches

arise from the anterior crural trunlet separate spots :

The anterior branch (

3

) is direvtofr to the inner side of the knee. As
far as the middle of the thigh it lies^wpt thej^artorious,

but it then pierces
the fascia lata, and ramifies in the intergpient^Tp. 557.)
The inner branch remains beneath tne fascJaYJgJa as far as the knee (p.

557). Whilst underneath the fascia the ner^Wie$along the inner border

of the sartorius, and joins in a plexus, about tn^miolUe of the thigh, with

offsets of the obturator and, nearer the knee, wirayabrapKh of the internal

saphenous nerve. &/ ^'j-
The internal saphenous nerve (fig. 197) is the largest of tm^Jhree super-

ficial branches. In the thigh the nerve takes the course o/T)|ie*&eep blood-

vessels, and is continued along their outer side, beneath jtte/^poneurosis

covering the same, as far as the opening in the addjuctor miUras muscle.

At that spot the nerve passes from beneath the aponeurosis, jSflLis. pro-

longed under the sartorius muscle to the upper part of the leg; iere it

becomes cutaneous (fig. 192,
4
). It supplies two offsets whilst it is con-

tained in the thigh beneath the fascia :

A communicating branch arises about the middle of the thigh, and
crosses inwards beneath the sartorius to join in the plexus of the internal

cutaneous and obturator, or with the internal cutaneous nearer the knee :

this branch is often absent.

The patellar branch springs from the nerve near the knee joint, and

perforating the sartorius muscle and the fascia lata, ends in the integument
over the knee (fig. 192,

6
).

B. The deep or muscular part of the anterior crural nerve (fig. 197)

gives brandies to all the muscles of the front of the thigh, except the

tensor vaginas femoris ;
and it supplies also an offset to one of the adduc-

tor muscles, viz., tfte pectineus.
A slender nerve (fig. 195,

2

) crosses beneath the femoral artery, and
enters the anterior surface of the pectineus: sometimes there are two.

Branches to the sartorius are furnished by the middle, or by the inter-

nal cutaneous nerve, whilst it is in contact with that muscle.

A nerve enters the under surface of the rectus at the upper part, and
divides into branches as it is about to penetrate the fibres.

The nerve to the vastus externus separates into two or more branches

as it enters the muscle. From one of these an articular filament is con-

tinued downwards to the knee joint, which it enters on the anterior aspect.
The nerve to the vastus internus (fig. 197) is nearly as large in size as

the internal saphenous, in common with which it often arises. To the
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upper part of the vastus it furnishes one or more branches, and is then

continued as far as the middle of the thigh, where it ends in offsets to the

muscle and the knee joint.

Its articular branch is prolonged on or in the vastus, and on the tendon

of the adductor magnus to the inner side of the knee joint ; and it is dis-

tributed over the synovial membrane on the front of the articulation.

This small nerve accompanies the deep branch of the anastomotic artery.

A branch of nerve to the tensor vaginae femoris is derived from the

superior gluteal ; it enters the under surface of the muscle, and extends

nearly to the lower end.

Directions. After the examination of the muscles of the front of the

thigh, with their vessels and nerves, the student is to learn the adductor

muscles, and the vessels and nerves which belong to them.

PARTS OF THE INNER SIDE OF THE THIGH.

The muscles in this position are the three adductors,; longus, brevis,

and magnus, with the gracilis and pectineus ;
these have the following

position with respect to one another. Internal to all and the longest, is

the gracilis. Superficial to the others, are the pectineus and the adductor

longus ;
and beneath the last two are the short adductor and the adductor

magnus.
In connection with the muscles, and supplying them are the profunda

artery (of the femoral) and its branches, with the accompanying vein.

The obturator nerve lies amongst the adductor muscles, and furnishes

branches to them.

Dissection. For the preparation of the muscles, the investing fascia

and tissue are to be taken away ; and the two superficial adductors are to

separated from one another.

Let the student be careful of the branches of the obturator nerve in

connection with the muscles, viz., those entering the muscular fibres, and
one issuing beneath the adductor longus, to join the plexus at the inner

side of the thigh.

Lastly, should any fat and veins be left with the profunda and its

branches they must be removed.
The GRACILIS reaches from the pelvis to the tibia (fig. 198, ), and is

fleshy and ribbon-like above, but tendinous below. The muscle arises by
a thin aponeurosis, two or three inches in depth, from the pubic border of

the hip bone close to the margin, viz., opposite the lower half of the sym-
physis, and the upper part of the pubic arch. Inferiorly it is inserted by
a flat tendon, about one-third of an inch wide, into the inner surface of

the tibia, beneath and close to the sartorius.

The muscle is superficial throughout. At the upper part of the thigh
it js flattened against the adductors brevis and magnus, so as to have its

borders directed forwards and backwards ; and in the lower third, it inter-

venes between the sartorius and semi-membranous muscles, and forms

part of the inner boundary of the popliteal space. At its insertion the

tendon is nearer the knee than that of the semitendinosus, though at the

same depth from the surface, and both lie over the internal lateral liga-

ment; and from the tendon an expansion is continued to the fascia of the

leg, like the sartorius. A bursa separates the tendon from the ligament,
and projects above it to the sartorius.

Action. It bends the knee joint if the tibia is not, fixed, rotating in
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DEEP DISSECTION OF THE ADDUCTOR MUSCLES WITH THEIR VESSELS AND NERVES.

(Illustrations of Dissections.)

Mascles :

Adductor longus, cut.

Pectineus, cut.

Gracilis.

Adductor brevis.

Adductor magnus.
Obturator externus.

Semimembranosus.

Vastus internus.

Rectus femoris.

Tensor fasciae latse.

Piece of the sartorius.

Iliacus.

Psoas.

i<tls :

Femoral artery, and 6, femoral vein.

Trunk of the profunda.

d. Internal, and , external circumflex.

/. First, ff, second, and h, third perforating.

i . Muscular and anastomotic of the profunda.

k. Anastomotic of the femoral, with I ,^i^'-

articular, and n, the cutaneous piece.

Nerves :

1. Obturator, joined by the accessory obtu-

rator nerve, with 2, the superficial, and

4, the deep part.

3. Cutaneous branch of the obturator.

5. Articular branch to the kce from the deep

piece.

6. Anterior crural nerve.

7. Internal saphenous, and 10, its patellar

branch.

8. Nerve to the vastus interring^ and 9 its

articular branch to the knee.
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that bone ; and then brings the movable femur towards the middle line

with the other adductors.

Supposing the foot resting on the ground the gracilis will aid in propping
the pelvis on the limb.

The PECTIXEUS (fig. 196,
F
) is the highest of the muscles directed from

the pelvis to the inner side of the femur. It has a fleshy origin from the

ilio-pectineal line of the hip bone, and from the triangular smooth surface

in front of that line; and it is inserted inferiorly by a tendon, about two
inches in width, into the femur behind the small trochanter, and into the

upper part of the line which extends from that process to the linea aspera.
The muscle is twisted, so that the surfaces which are directed forwards

and backwards near the pelvis are turned inwards and outwards at the

femur. One surface is in contact with the fascia lata; and the opposite
touches the obturator muscle and nerve, and the adductor brevis. The

pectineus lies between the psoas and the adductor longus ; and the internal

circumflex vessels pass between its outer border and the psoas.
Action. It adducts the limb and bends the hip-joint. When the femur

is fixed it can support the pelvis in standing; or it can draw forwards the

pelvis in stooping.
The ADDUCTOR LONGUS lies below the pectineus (fig. 196, ), and is

triangular in form, with the apex at the pelvis and the base at the femur.

It arises by a narrow tendon from the front of the pubes below the angle
of union of the crest and the symphysis ; and it is inserted into the inner

edge of the linea aspera.
This muscle is situate between the gracilis and the pectineus, and forms

part of Scarpa's triangular space. Its anterior surface is covered near the

femur by the femoral vessels and the sartor i us : the posterior rests on the

other two adductors, on part of the obturator nerve, and on the deep
femoral artery. Aponeurotic bands connect the tendon of insertion with

the adductor magnus and vastus internus.

Action. With the femur movable, it will flex the hip-joint, and with

the aid of the other adductors will carry inwards the limb, so as to cross

the thigh bones. In walking it helps the other adductors to project the

limb.

With the femur fixed, the muscle props and tilts forwards the pelvis.
Dissection. The adductor brevis muscle, with the obturator nerve and

the profunda vessels, will be arrived at by reflecting the two last muscles.

On cutting through the pectineus near the pubes, and throwing it down,
the dissector may find occasionally the small accessory nerve of the obtu-

rator which turns beneath the outer border ;
if this is present, its branches

to the hip joint and the obturator nerve are to be traced out. The adductor

longus is then to be divided near its origin, and raised with care, so as not

to destroy the branches of the obturator nerve beneath ; its tendon is to

be detached from that of the adductor magnus beneath it, to see the

branches of the profunda artery.
Now the adductor brevis will be laid bare. A part of the obturator

nerve crosses over this muscle to the femoral artery, and sends an offset

to the plexus at the inner side of the thigh : a deeper part of the same
nerve lies beneath this adductor. The muscle should be separated from
the subjacent adductor magnus, where the lower branch of the nerve with

an artery issues. In this last ste^ of the dissection the student should

trace on and in the fibres of the adductor magnus a slender articular

branch of the obturator nerve to the knee.



OBTURATOR NERVE AND BRANCHES. 577

The accessory obturator nerve1

(Schmidt) is derived from the trunk of

the obturator, near the lumbar plexus (p. 497), and passes from the abdo-

men over the brim of the pelvis. In the thigh it turns beneath the pecli-

neus, and joins the superficial part of the obturator nerve ; it supplies an

offset to the hip-joint with the articular artery, and occasionally one to

the under surface of the pectineus.
The ADDUCTOR BKEVIS (fig. 198,

D
) has a thin fleshy and aponeurotic

attachment, about two inches in depth, to the front of the hip-bone with

the gracilis. The muscle arises from the pubic border of the bone close

to and outside the gracilis, reaching upwards as high as the adductor lon-

gus, and not quite so low as the gracilis. It is inserted, behind the pecti-

neus, into all the line leading from the lineaaspera to the small trochanter.

In front of the muscle are the pectineus and the adductor longus, with

the superficial piece of the obturator nerve, and the profunda artery ; but

it is gradually uncovered by the adductor longus below, and the contiguous
borders of the two are side by side at their insertion into the femur. Be-
hind the muscle is the adductor magnus, with the deep piece of the obtu-

rator nerve and a branch of the inner circumflex artery. In contact with

the upper border is the obturator externus, F, and the internal circumflex

artery passes between the two.

Action. This muscle adducts the limb with slight flexion of the hip-

joint, like the pectineus. And if it acts from the femur it .will balance

and move forwards the pelvis.
The OBTURATOR NERVE (fig. 198, ') is a branch of the lumbar plexus

(p. 497), and supplies the adductor muscles of the thigh, as well as the

hip and knee joints. The nerve issues from the pelvis through the aper-
ture in the upper part of the thyroid foramen ; and it divides in that open-

ing into two pieces, which are named superficial and deep from their posi-
tion with respect to the adductor brevis muscle.

A. The superficial part (

:

) of the nerve is directed over the adductor

brevis, but beneath the pectineus and the adductor longus, to the femoral

artery, on which it is distributed ; at the lower border of the last muscle it

furnishes an offset or two to join in a plexus with the internal cutaneous

and saphenous nerves (p. 573), and supply the teguments.
2

Near the pelvis or in the aperture of exit, this piece of the nerve sends

outwards an articular twig to the hip joint with the joint-artery.
Muscular branches are furnished to the adductor longus, the adductor

brevis, and the gracilis.
B. The deep part (*)

of the obturator nerve pierces the fibres of the ex-

ternal obturator muscle, and continuing beneath the adductor brevis is con-

sumed chiefly in the adductor magnus. The following offsets are supplied

by it :

Muscular branches enter the obturator externus as the nerve pierces it ;

others are furnished to the large, and sometimes to the short adductor.

A slender articular branch (fig. 198,
5
) enters the fibres of the adductor

magnus, and passes through it near the linea aspera to reach the popliteal

1 This small nerve is often absent
;

it was found only four or five times in nine
or ten bodies which were examined by its discoverer. The name given to it by
Schmidt refers to this irregularity, viz., nerv. ad obturatorem accessorius incon-

stans. Comuientarius de Nervis Lumbalibus.
2 In some bodies the superficial part of the nerve is of large size, and has a dis-

tribution similar to that of the inner branch of the internal cutaneous nerve, whose

place it takes : in such instances it joins freely in the plexus.
37
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artery, by which it is conducted to the back of the knee-joint : its termi-

nation is seen in the dissection of the popliteal space.
Dissection. To prepare the profunda artery and its branches, supposing

the veins and the fat removed, it will be requisite to follow backwards the

internal circumflex artery above the upper border of the adductor brevis,

and to trace the perforating branches to the apertures in the adductors

near the femur.

The PROFUNDA (fig. 198, c) is the chief muscular artery of the thigh,
and arises from the femoral about one inch and a half below Poupart's

ligament (p. 565). At its origin the vessel is placed on the outer side of

the parent trunk ; but it is soon directed inwards beneath the femoral ves-

sels to the inner side of the femur, and ends at the lower third of the thigh
in a small branch that pierces the adductor magnus.
Where the vessel lies in the triangular space of the thigh it rests on the

iliacus muscle. But on the inner side of the femur it is parallel to the

femoral artery, though deeper in position ; and it is placed first over the

pectineus and adductor brevis, and thence to its termination between the

adductors longus and magnus.
Its branches are numerous to the surrounding muscles on the front and

back of the thigh,.and maintain free anastomoses with other vessels of the

thigh and leg ; through these communications the blood finds its way to

the lower part of the limb when the tube of the chief artery is obliterated

either above or below the origin of the profunda. The named branches

are these :

The external circumflex artery (fig. 198, e) has been described in the

dissection of the muscles of the front of the thigh (p. 572).
The internal circumflex branch (fig. 198, c?) arises from the inner and

posterior part of the profunda, and turns backwards between the psoas and

pectineus, but above the adductor brevis and magnus. Opposite the small

trochanter it ends in two branches, which will be seen in the dissection of

the buttock (p. 590). It supplies the undermentioned offsets to the inner

side of the thigh :

An articular artery may enter the hip joint through the notch in the

acetabulum.

At the border of the adductor brevis two muscular branches arise : one

ascends to the obturator and the superficial adductor muscles ;
the other,

which is larger, descends with the deep piece of the obturator nerve be-

neath the adductor brevis, and ends in this and the largest adductor.

The perforating branches, three in number, pierce the tendons of some
of the adductor muscles close to the linea aspera of the femur : they sup-

ply muscles on the back of the thigh, and wind round the thigh-bone to

end in the vasti.

Thejirst (f~) begins opposite the lower border of the pectineus, and per-
forates the short and large adductors.

The second branch (ff) arises below the middle of the adductor brevis,

and passes through the same muscles as the preceding: from it a nutritious

vessel is supplied to the shaft of the femur.

The third artery (h~) springs from the deep femoral trunk below the ad-

ductor brevis, and is transmitted through the adductor magnus.
The terminal branch of the profunda (fourth perforating) pierces the

adductor magnus near the aperture for the femoral artery.
Muscular or anastomotic branches (') to the back of the thigh (three

or four in number) pass through the adductor magnus at some distance
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from the linea aspera, and end in a chain of anastomoses in the ham-

strings.
The PROFUNDA VEIN results from the union of the different branches

corresponding with the offsets of its companion artery. It accompanies

closely the artery of the same name, to which it is superh'cial, and ends

above in the femoral vein.

Dissection. To bring into view the remaining muscles, viz., adductor

magnus, obturator externus, and the psoas and iliacus insertion, the ad-

ductor brevis is to be cut through near the pelvis, and to be thrown down.

Then the investing layer of fascia and areolar tissue is to be removed
from each muscle.

After the adductor magnus has been learnt, it will be needful to detach

a few of the upper fibres to examine the obturator externus.

The ADDUCTOR MAGNUS (Hg. 128,
E
) is narrow at the pelvis, and wide

at the femur. It is triangular in form, with its base directed upwards,
one side being attached to the femur, and the other free at the inner part
of the thigh.

The muscle arises along the pubic arch of the innominate bone outside

the other adductors, reaching from the symphysis to the lower part of the

ischial tuberosity. The anterior fibres diverge from their origin, being
horizontal above but more oblique below, and are inserted (from above

down) into the line from the great trochanter to the linea aspera ; into

the linea aspera ; and into the line leading from that crest of bone to the

inner condyle for about an inch. The posterior fibres from the ischial

tuberosity are vertical in direction, and end at the lower third of the

thigh in a tendon, which is inserted into the inner condyle of the femur,
and is connected by a fibrous expansion to the inner condyloid ridge.
The muscle consists of two parts, which differ in their characters. The

anterior one, thin and fleshy, forms a septum between the other adductors

and the muscles on the back of the thigh ; but the posterior piece, partly

fleshy and partly tendinous, constitutes the inner thick margin of the

muscle. On the anterior surface are the other two adductors and the pec-

tineus, with the obturator nerve and the profunda artery. The posterior
surface touches the ham-string muscles and the great sciatic nerve. In

contact with the upper border are the obturator externus and the quadra-
tus femoris, with the internal circumflex vessels ; and along the inner border

lie the gracilis and the sartorius. At its attachment to the femur the

muscle is closely united with the other adductors, particularly the adduc-

tor longus, and is there pierced by apertures for the passage of the femoral

and perforating arteries.

Action. This muscle is used as an adductor, but chiefly as a projector"
forwards of the femur in walking : in the last office it receives help from

the other adductors internally, and from the gluteus medius and minimus

externally.
The femur being fixed it will act powerfully in keeping the pelvis erect

on the head of the thigh bone.

The opening in the adductor for the transmission of the femoral vessels

into the popliteal space is tendinous at the anterior, but fleshy at the pos-
terior aspect. It is situate at the point of junction of the middle with the

lower third of the thigh, and is larger, than is necessary for the passage of

the vessels. On the outside it is bounded by the vastus internus ; and on

the inside by the tendon of the adductor magnus, with some fibres added
from the tendon of the long adductor.
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The PSOAS and ILIACUS (fig. 198) arise separately in the abdomen (p.

493), but are united in the thigh the conjoined portion of the muscles

coming beneath Poupart's ligament. The psoas, P, is inserted by tendon

into the small trochanter of the femur : and the fleshy iliacus, o, joins

partly the tendon of the psoas, tut the rest of its fibres are fixed into a

special triangular surface of bone in front of and below that trochanter.

Beneath the ligament the muscles occupy the interval between the ilio-

pectineal eminence and the anterior superior iliac spinous process the

iliacus resting on a small bursa ; and below the pelvis the mass covers the

capsule of the hip joint, and a larger intervening bursa. On the front of

the psoas is the femoral artery, and between the two muscles lies the an-

terior crural nerve. The pectineus and the internal circumflex vessels are

contiguous to the inner border ; and the sartorius and vastus internus

touch the outer edge.
Action. These muscles act as flexors of the hip joint, and their use is

given with the description of the part in the abdomen (p. 493).
The OBTURATOR EXTERNUS (fig. 198,

F
) is triangular in form, with the

base at the pelvis and the apex at the femur. The fibres of the muscle

take origin from the outer surface of the obturator membrane for the an-

terior half ; and from the anterior half or more of the bony circumference

of the thyroid foramen the attachment being an inch wide opposite the

symphysis pubis. The fibres are directed obliquely backwards to be in-

serted by a tendon into the pit at the root of the great trochanter.

This muscle is concealed by the pectineus, and adductor brevis and

magnus. It covers the obturator membrane and vessels, and is pierced by
part of the obturator nerve. As it winds back it is in contact with the

inner and lower parts of the hip joint. The insertion of the muscle will

be seen in the dissection of the Buttock.

Action. The muscle is an external rotator of the thigh : and its action

will be given in full with the other muscles of the same group in the

Buttock.

Dissection By detaching a small part of the obturator muscle from
the pelvis, the branches of the artery and nerve of the same name will

be seen amongst its fibres. A better view will be obtained if the dissec-

tion of the vessel and nerve is deferred till after the limb is detached.

The obturator artery is a branch of the internal iliac (p. 515), and
enters the thigh through the upper part of the thyroid foramen. In the

aperture the artery divides into two pieces, which form a circle beneath
the muscle around the obturator membrane :

The upper branch extends along the inner half of the membrane ; and
the lower, perforating the membrane below the level of the other, turns

downwards and forms a circle by uniting with the upper branch. An
articular twig to the hip-joint is supplied from the lower branch.

Muscular offsets of the artery are furnished to the obturator muscles,
and some small twigs reach the upper part of the adductors.

Branches of nerve to the external obturator muscle come from the deep
portion of the obturator trunk, and perforate the membrane with the lower
branch of the artery.
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SECTION II.

THE BUTTOCK, OR THE GLUTEAL REGION.

Directions. Both this Section and the following one are to be completed

by the student in the time appointed for the body to lie in the prone

position.
Position. During the dissection of the back of the thigh the body is

placed with the face down ; and the pelvis is to be raised by blocks, until

the lower limbs hang almost vertically over the end of the dissecting table.

When the body is turned, the points of bone marking posteriorly the

limit between the thigh and the abdomen can be better ascertained.

Dissection. The integument is to be raised from the buttock by means
of the following incisions : One is to be made along the iliac crest of the

hip bone, and is to be continued in the middle line of the sacrum to the

tip of the coccyx. Another is to be begun where the first terminates, and
is to be carried outwards across the thigh till it is about six inches below

the great trochanter. The flap of skin thus marked out is to be thrown
down.

Many of the cutaneous nerves of this region will be found in the fat

along the line of the iliac crest. Thus in front, but rather below the crest,

are branches of the external cutaneous, if these have not been cut in the

dissection of the thigh. Crossing the crest towards the fore part is a large
offset of the last dorsal nerve ; and usually farther back, but close to the

bone, a smaller branch from the ilio-hypog tstric nerve. In a line with

the outer border of the erector spina3, are two or three branches of the

lumbar nerves.

By the side of the sarcum and coccyx two or three offsets of the sacral

nerves are to be looked for beneath the fat.

The remaining cutaneous nerves are derived from the small sciatic, and
must be sought beneath the fat along the line of the lower incision, where

they come from underneath the gluteus maximus. A few turn upwards
over that muscle ; the rest are directed down the thigh, and one (inferior

pudendal) bends below the ischial tuberosity to reach the perinaeal space.
Cutaneous arteries accompany all the nerves, and will serve as guides

to their situation.

CUTANEOUS NERVES (fig. 199). The nerves distributed in the integu-
ments of the buttock are small but numerous, and are derived from the

spinal nerves (posterior primary pieces) ; from branches of the lumbar and
sacral plexuses ; and from the last dorsal nerve.

Branches of the lumbar nerves (
6
).

The offsets of the posterior primary

pieces of the lumbar nerves (p. 367) are two or three in number, and cross

the crest of the hip bone near the anterior edge of the erector spin* : they

ramify in the integuments of the middle of the buttock, and some branches

may be traced nearly to the trochanter major.
The branches of the sacral nerves (

5

) perforate the gluteus maximus
near the sacrum and coccyx, and are then directed outwards for a short

distance in the integuments over the muscle. These offsets are usually
two in number : the largest is opposite the lower end of the sacrum, and

the other by the side of the coccyx.
The last dorsal nerve (

8

) supplies the buttock by means of its lateral
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cutaneous branch (p. 416). This offset perforates the muscles of the abdo-

men, and crosses the anterior part of the iliac crest to be distributed over

the fore part of the gluteal region, as low as the great trochanter.

Nerves of the lumbar plexus. Parts of two nerves of the lumbar plexus

(p. 496), viz. ilio-hypogastric and external cutaneous, are spent in the

integuments of this region.
The iliac branch of the ilio-hypogastric (

7

) crosses the iliac crest ii

front of the branches from the lumbar nerves, lying generally in a gro
in the bone, and extends only a short distancejlelow the ^i^st.

Fig. 199.

Glutens maximns muscle, with

the gluteus medius projecting

above it.

Continuation of small sciatic ar-

tery along the back of the thigh.

ffervns and vissels, most of them

cut from the teguments :

Small sciatic nerve the trunk.

Its cutaneous thigh branches
;
&

Inferior pudendal.
Small sciatic offsets in the peri-

naeum.

Cutaneous of the sacral.

Offsets of the lumbar nerves.

Ilio-hypogastric

Branch of the last dorsal.

SUPERFICIAL VIEW OF THE BUTTOCK OF THE LKFT SIDE (Illustrations of Dissections).

Offsets of the external cutaneous nerve of the thigh bend backwards to

the integuments above the great trochanter, and cross the ramifications of

the last dorsal nerve.

Small sciatic (').
This nerve of the sacral plexus (p. 518) sends super-

ficial branches to the buttock. Its cutaneous offsets appear along the

lower border of the gluteus maximus, accompanied by superficial branches
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of the sciatic artery : two or three ascend round the edge of the muscle, and

are lost in the integuments of the lower part of the buttock; the remain-

ing branches (
2

) descend to the thigh, and will be afterwards noticed on it.

Dissection. The thin and unimportant deep fascia of this region may
be disregarded, in order that the great gluteal muscle, which is the most

difficult in the body to clean, may be well displayed. Supposing the stu-

dent desirous to lay bare the muscle, let him turn aside the cutaneous

nerves, and adduct and rotate inwards the limb to make tense the muscu-
lar fibres. Having cut through the fat and fascia from the origin to the

insertion, let him carry the scalpel along one bundle of fibres at a time in

the direction of a line from the sacrum to the femur, until all the coarse

fasciculi are cleaned. If the student has a right limb, the dissection may
be begun at the upper border ;

but if a left limb, at the lower margin of

the muscle.

The fasia of the buttock is a prolongation of that enveloping the thigh,
and is fixed to the crest of the hip bone, and to the sacrum and coccyx.
It is much thicker in front of, than on the gluteus maximus, and gives
attachment anteriorly to the gluteus medius which it covers. At the edge
of the gluteus maximus, the fascia splits to incase the muscle.

The GLUTEUS MAXIMUS (fig. 199,
A
) is the most superficial muscle of

the buttock, and reaches from the pelvis to the upper part of the femur.

Its origin from the pelvis is partly eQnnected_with bone and partly with

appneurosig : Thus, the muscle is attached, from above down, to the pos-
terior third of the iliac crest, and to a special impression on the hip bone

below it; next, to the ajDoneurosis covering the multifidus spinse muscle;
then to the back of the lowest piece of the sacrum, and the back of the

coccyx ; andr lastly to the great sacro-sciatic ligament. From this exten-

sive origin the fibres are directed outwards to their insertion: About two-

thirds of the upper fibres, and a few of the lowest, end in the fascia lata

of the outer part of the thigh : and the remainder are fixed for three

inches into the lower part of the line leading from the linea aspera to the

great trochanter of the femur.

The gluteus forms the prominence of the buttock, and resembles the

deltoid muscle of the arm in the situation, and in the coarseness of its tex-

ture. Its cutaneous surface is covered by the common teguments and in-

vesting fascia of the limb, and by the superficial nerves and vessels. The

purts in contact with the under surface will be seen when the muscle is

cut through. The upper border overlays the gluteus medius. And the

lower edge, which is longer and thicker than the upper, forms the fold of

the nates, and bounds posteriorly the perinatal space ; beneath the lower

border the harn-string muscles and the sciatic vessels and nerves issue.

Action. With the femur hanging the muscle extends the hip-joint by
putting back that bone, and abducts and rotates out the limb.

When the limb is fixed, and the body is raised from a sitting into a

standing posture, the gluteus acts as an extensor of the articulation by
moving back the pelvis.

In standing both muscles assist in keeping the pelvis balanced on its

props; and in rising from stooping they are the active agents in bringing

upright the pelvis. When the body is supported on one leg the muscle

can draw the sacrum towards the femur, so as to turn the face to the oppo-
site side.

Dissection (fig. 200). The gluteus maximus is to be cut across near

the pelvis, and without injury to the subjacent sacro-sciatic ligament to
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which the lower fibres are closely joined. The depth of the muscle will

be ascertained by the fascia and some vessels beneath it. When this in-

termuscular layer is arrived at, the outer part of the gluteus is to be

thrown towards its insertion, and the sciatic artery and nerves are to be

detached from the under surface, though the branches of the gluteal ves-

sels entering the muscle must be cut.

The loose fat is to be taken away from the hollow between the pelvis
and the trochanter, without injuring the vessels and nerves ; and the

several muscles are to be cleaned, the fibres of each being made tense at

the time of its dissection by rotating the femur. The vessels, nerves, and

muscles, which are to be defined, may be ascertained by referring to the

enumeration below of the parts beneath the gluteus. In removing the

areolar tissue from the ischial tuberosity and the great trochanter, the

bursa'on each prominence of bone will be observed.

Lastly the origin of the muscle is to be removed ; and the sacral nerves

a"re to be dissected out of the gluteus, and to be followed to the surface of

the great sacro-sciatic ligament, where they will be afterwards seen.

Parts beneath the gluteus (fig. 200). At its origin the gluteus maximus
i^ests on the pelvis, and conceals part of the hip bone, sacrum, and coccyx,
also the ischial tuberosity with the origin of the hamstring muscles, L,

and the great sacro-sciatic ligament, K. At its insertion it covers the

upper end of the femur, with the great trochanter, and the origin of the

vastus externus,. i. Between the muscle and each prominence of bone,
viz. the tuberosity and the trochanter, is a large, loose synovial membrane ;

and between it and the vastus externus is another synovial sac.

In the hollow between the pelvis and the femur the muscle conceals,
from above downwards, the undermentioned parts : First, a portion of

the gluteus medius, A ; and below it the pyriformis, B, with the superficial
branch (a) of the gluteal vessels between the two. Coming from beneath
the pyriformis are the sciatic vessels (>), and the large and small sciatic

nerves
(

3
, ), which descend to the thigh between the great trochanter and

the ischial tuberosity ; and internal to the sciatic are the pudic vessels and
nerve (d,

5
), and the nerve to the obturator internus muscle

(
4
) witli its

vessels, which are directed inwards through the small sacro sciatic notch.

Still lower down is the tendon of the obturator internus muscle, D, with a

fleshy fasciculus the gemellus (c and K) above and below it. Next
comes the thin quadratus femoris muscle, G, with the upper part of the

adductor magnus, n : at the upper border of the quadratus is the tendon
of the obturator externus, F ; and at the lower border, between it and the

adductor, issues one of the terminal branches of the internal circumflex

artery (c) with its veins.

Dissection. Tracing back the offsets of the sacral nerves which perfo-
rate the gluteus, and removing a fibrous stratum which covers them, the

looped arrangement of the first three nerves on the great sacro-sciatic

ligament will appear. Finally the nerves may be followed inwards beneath
the multifidus spinse to the posterior sacral foramina.

Sacral nerves. The external pieces of the posterior primary branches
of the first three sacral nerves, after passing outwards beneath the multi-

fidus spinas (p. 372), are joined by loops on the surface of the great sacro-

sciatic ligament (fig. 120).
Two or three cutaneous offsets are derived from this intercommunica-

tion, and pierce the fibres of the gluteus maximus to be distributed on the

surface (p. 581).
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The GLUTEUS MEDIUS (fig. 200,
A
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SECOND VIEW OF THE DISSECTION

Muscles :

A. Glutens inedius.

B. Pyriformis.
C. Upper gemellns.

D. Obturator internus.

B. Gemellus inferior,

p. Obturator externus.

0. Quad rat us femoris.

H. Adductor magnus.
1. Vastus externus.

j. Gluteus maximus, cut.

E. Great sacro sciatic ligament.
L. Hamstring muscles.

Arteries :

a. Gluteal.

OF THB BUTTOCK (Illustrations of Dissections).

6. Sciatic.

c. Internal circumflex.

d. Pudic.

e. Anastomotic branch of sciatic.

/. First perforating.

Nerves :

1. Last dorsal.

2. Upper gluteal.

3. Small sciatic.

4. Nerve to the obturator iuternus.

5. Pudic.

6. Great sciatic.

7. Inferior pudendal.
8. Cutaneous of the thigh of small sciatic.

9. Muscular branch of great sciatic.

except behind where there is a surface of bone free from muscular fibres ;

and many superficial fibres come from the strong fascia covering the ante-

rior part of the muscle. The fibres converge to a tendon, which is inserted



586 DISSECTION OF THE BUTTOCK.

into an impression across the outer surface of the great trochanter, extend-

ing from the tip behind to the root in front.

The superficial surface is concealed in part by the gluteus 'maximus ;

and the deep is in contact with the gluteus minimus, and the gluteal ves-

sels and nerve. The anterior border lies over the gluteus minimus, and
is in contact with the tensor of the fascia lata. The posterior is contigu-
ous to the pyriformis, only the gluteal vessels intervening. A small bursa

is interposed between the tendon of insertion and the trochanter.

Action. The whole muscle abducts the hanging femur; and the ante-

rior fibres rotate in the limb. In walking it is combined with the adduc-

tors in moving forwards the femur.

Both limbs resting on the ground the muscles assist in fixing the pelvis.
In standing on one leg this gluteus will aid in balancing the pelvis on the

top of the femur.

Dissection. When the gluteus medius is detached from the pelvis, and

partly separated from the gluteus minimus beneath, the gluteal vessels and

nervevwill come into view. The two chief branches of the artery one

being- nfcar the iliac crest, and the other lower down are to be traced

through the fleshy fibres as the reflection of the gluteus is proceeded with;
and the main part of the nerve is to be followed at the same time to the

tensor vaginas i'emoris muscle. The branches of the artery and nerve to

the gluteus medius will be cut in removing that muscle.

The gluteal artery (fig. 200, a) is the largest branch of the internal

iliac (p. 513), and issues from the pelvis above the pyriform muscle. On
the dorsum of the hip bone it ends in offsets which supply the gluteal
muscles and the bone. Its named branches are superficial and deep :

The superficial branch supplies offsets to the integuments, and some

deeper twigs over the sacrum ; it ends in the gluteus maximus, which it

penetrates on the under surface.

The deep branch (fig. 201, a) is the continuation of the artery, and
subdivides into two pieces which run between the two smaller glutei. One

(6) (superior) courses along the origin of the gluteus minimus (supplying

mostly the medius) to the front of the iliac crest, where it anastomoses
with the ascending branch of the external circumflex artery. The other

portion (c) (inferior) is directed forwards over the middle of the smallest

gluteal muscle, with the nerve, towards the anterior lower iliac spine
where it enters the tensor of the fascia lata, and communicates with the

external circumflex branch (p. 572) : many offsets are furnished to the

gluteus minimus, and some pierce that muscle to supply the hip joint.
Vein. The companion vein with the artery enters the pelvis, and ends

in the internal iliac vein.

The superior gluteal nerve (fig. 201,
a

) is a branch of the lumbo-sacral
cord (p. 495-6). It accompanies the gluteal artery, and divides into two
branches for the supply of the two smallest gluteal muscles: its lowest

branch terminates anteriorly in the tensor vaginae femoris, B.

The GLUTEUS MINIMUS (fig. 201, c) is triangular in shape, and arises

from the dorsum of the hip bone between the superior and inferior curved

lines, extending backwards as far as the middle of the hip joint. Its ten-

don is inserted into an impression along the fore part of the great trochan-

ter, where it is united inferiorly with the gluteus medius: some fibres are

attached to the capsule of the hip joint.
One surface is in contact with the gluteus medius, and the gluteal ves-

sels and nerve ;
the other with the hip bone, the hip joint, and the outer
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head of the rectus femoris muscle. The anterior border lies by the side of

the other gluteus; and the posterior is covered by the pyrifbrmis muscle.

A bursa is placed between the tendon and the bone.

Action. It acts as an abductor and rotator out of the femur when this

bone is hanging; and in walking, it and the medius will be employed in

bringing forwards the limb.

Both legs being fixed, the muscles are used in balancing the pelvis. In

standing on one leg the gluteus pitches the pelvis over the supporting
limb with the preceding muscle.

Dissection. Cut through the smallest gluteus muscle near the innomi-

nate bone, and define the tendinous part of the rectus femoris underneath

it, close above the hip joint. Whilst detaching the gluteus from the parts

underneath, the student cannot fail to notice the connection between its

tendon and the capsule of the joint.
The deep vessels to the articulation may be observed and followed as

the muscle is removed.
The outer head of the rectus femoris is a tendon as wide as the little

finger, and about two inches long, which is fixed into the groove above
the margin of the acetabulum. In front it joins the other tendinous piece
of the rectus, which is attached to the anterior inferior iliac spine ; and

below, it is connected with the capsule of the hip joint.
The PYRIFOKMIS (fig. 200,

B
) arises in the pelvis from the front of the

sacrum (p. 542), and leaves that cavity through the great sacro-sciatic

notch. Outside the pelvis it ends in a rounded tendon, which is inserted

into the upper edge of the great trochanter, between the two smaller

glutei.
As the muscle passes through the sacro-sciatic notch it divides that

space into two parts the upper giving passage to the gluteal vessels and

nerve, and the lower transmitting the sciatic and pudic vessels and the

sacral plexus. Its upper border is contiguous to the gluteus medius, and
its lower, to the gemellus superior. Like the other rotator muscles in this

situation, it is covered by the gluteus maximus, and by the gluteus medius
at the insertion; it rests on the gluteus minimus, which separates it from
the hip joint. Its tendon is united by fibrous tissue to that of the obturator

and gemelli.
Action. The use of this and the other external rotators is altered by

the position of the femur. If that bone hangs the pyriformis rotates it

out ; but if the hip joint is bent the muscle abducts the limb from its

fellow.

Both limbs being fixed the muscles balance the pelvis, and help to make
the trunk erect after stooping to the ground. In standing on one leg,

besides assisting to support the trunk, the pyriformis turns the face to the

opposite side.

Dissection (fig. 201). The pyriformis may be cut across and raised

towards the sacrum, to allow the dissector to follow upwards the sciatic

and pudic vessels, and to trace the accompanying nerves to their origin in

the lower part of the sacral plexus.
Some small nerves to the obturator internus

(
5
), the gemellus superior

(
7

), and the hip joint, are to be sought in the fat at the lower part of the

plexus. A branch to the inferior gemellus and the quadratus (
6
) will be

found by raising the trunk of the great sciatic nerve ; but it will be fol-

lowed to its termination after the muscles it supplies have been seen.
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SCIATIC AND PUDIC VESSELS. The vessels on the back of the pelvis,
below the pyriformis muscle, are branches of the internal iliac (p. 513).
The sciatic artery (fig. 200, b) supplies the buttock below the gluteal.

After escaping from the pelvis below the pyriformis, it descends with the

small sciatic nerve over the gemelli and obturator muscles, as far as the

lower border of the gluteus maximus : here the artery gives off many
branches with the superficial offsets of its companion nerve ; and much
reduced in size, it is continued with that nerve along the back of the

thigh. In this course it furnishes the following named branches :

a. The coccygeal branch, arising close to the pelvis, perforates the

great sacro-sciatic ligament and the gluteus maximus, and ramifies in

this muscle, and on the back of the sacrum and coccyx.
b. The branch to the great sciatic nerve (comes nervi ischiadici) is very

slender, and entering the nerve near the pelvis, ramifies in it along the

thigh.
c. Muscular branches enter the gluteus maximus, the upper gemellus,

and obturator internus ; and by means of a branch to the quadratus, which

passes with the nerve of the same name beneath the gemelli and obturator

internus, it gives offsets to the hip joint and the inferior gemellus.
d. Anastomotic branch (fig. 200, e). Varying in size this artery is

directed outwards to the root of the great trochanter, where it anastomoses

with the gluteal and internal circumflex.

The pudic artery (fig. 200, d} belongs to the perinoeum and the genital

organs; it is smaller than the sciatic, internal to which it lies. Only the

small part of the vessel which winds over the ischial spine is seen on

the back of the pelvis, for it enters the perimeal space through the small

sacro-sciatic notch, and is there distributed (p. 390).
It supplies a small branch over the back of the sacrum, which anasto-

moses with the gluteal and sciatic vessels
; and a twig from it accompanies

the nerve to the obturator internus muscle.

The veins with the sciatic and pudic arteries receive contributing twigs

corresponding with the branches of those arteries at the back of the pelvis,
and open into the internal iliac vein.

SCIATIC AND PODIC NERVES. The nerves appearing at the back of

the pelvis, below the pyriformis, are branches of the sacral plexus to the

lower limb (p. 518) ; they are furnished mostly to parts beyond the

gluteal region, but a few are distributed to the muscles at the back of

the pelvis.
The small sciatic (fig. 200,

3

) is a cutaneous nerve of the back of the,

thigh, for it supplies only one muscle of the buttock. It springs from the

lower part of the sacral plexus, generally by two pieces, and takes the

course of the sciatic artery as far as the lower border of the great gluteus,
where it gives many cutaneous branches : much diminished in size at that

spot, the nerve is continued along the back of the thigh beneath the fascia,

and ends below the knee in the integuments of the back of the leg. The
branches which are distributed to, or near the buttock, are muscular and
cutaneous :

The muscular branches (inferior gluteal) enter the under surface of the

gluteus maximus near the lower border.

The cutaneous branches are directed upwards and downwards at the

border of the gluteus :

The ascending set (fig. 199) are distributed in the fat over the lower

third of the muscle.
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The descending set (fig. 199,
2

) supply the integuments of the upper
third of the thigh at the inner and posterior aspects. One of these branches

(
3

), which is larger than the others, is distributed to the genital organs,
and is named inferior pudendal (p. 394) ; as it courses to the perinceum,
it turns below the ischial tuberosity, and perforates the fascia lata at the

inner part of the thigh to end in the scrotum.

The great sciatic (fig. 200,
6
) is the largest nerve in the body. It is

the source of all the muscular, aud most of the cutaneous branches dis-

tributed to the limb beyond the knee, as well as of the muscularjbranches
at the back of the thigh.
At its origin it appears to be a prolongation of the sacral plexus. It is

directed through the buttock to the posterior part of the thigh, and rests

on the external rotator muscles below the pyriformis. Commonly it does

not supply any branch to the buttock, but it may give origin to one or two
filaments to the hip joint. Frequently the nerve is divided into two large
trunks at its origin, and one of them pierces the fibres of the pyriformis
muscle.

The pudic nerve (fig. 200,
5
)
winds over the small sacro-sciatic liga-

ment by the side of its companion artery, and is distributed with this

vessel to the perinaeum and the genital organs (p. 391). No branch is

supplied to the buttock.

Muscular branches of the sacral plexus are furnished to the gluteus
maximus, and to the external rotators except the obturator externus.

Branches of gluteus. One or more branches of the plexus enter the

top of the gluteus maximus (fig. 200).
Two branches of the pyriformis enter the under surface, and are learnt

with the sacral plexus in the pelvis.
The nerve to the obturator internus (fig. 201,

5
) arises from the upper

part of the plexus, and is directed to its muscle through the small sacro-

sciatic notch with the pudic nerve : its termination is seen in the dissec-

tion of the pelvis.
The nerve to the superior gemellus (fig. 201,

7

) is a very small twig,
and arises separately from the following : it enters the inner end of the

muscle on the superficial surface.

The nerve to the inferior gemellus and the quadratus (fig. 201,
6
) is a

slender branch, which passes with a companion artery beneath the gemelli
and the obturator internus, to end in the two muscles from which it re-

ceives its designation. This nerve will be seen more fully in a subse-

quent dissection, when articular filaments from it to the hip-joint may be

recognized.
Dissection. To see the remaining small rotator muscles, hook aside the

great sciatic nerve, and take away the branches of the sciatic artery if it

is necessary. In cleaning these muscles the limb should be rotated in-

wards. The gemelli are to be separated from the tendon of the obturator

internus.

The SUPERIOR GEMELLDS (fig. 200, ) is the highest of the two mus-
cular slips along the sides of the tendon of the obturator muscle. Inter-

nally it is attached to the outer and lower part of the ischial spine, and

externally it is inserted with the obturator into the great trochanter.

Oftentimes the muscle is absent.

The INFERIOR GEMELLUS (fig. 200,
K
) is larger than its fellow. Its

origin is connected with the upper part of the ischial tuberosity, along
the lower edge or lip of the hollow for the obturator internus muscle ;
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and its insertion is the same as that of the obturator tendon. This mus-
cle is placed between the obturator internus and quadratus, but near the

femur the tendon of the obturator externus comes into contact with its

lower border.

Action. These small fleshy slips seem to be but accessory pieces of

origin to the internal obturator, with which they combine in use.

The OBTURATOR INTERNUS (fig. 200,
D
) arises from the innominate

bone inside the pelvis (p. 543), and passes to the exterior through the

small sacro-sciatic notch. The tendon of the muscle is directed outwards

over the hip-joint, and is inserted with the gemelli into the upper part of

the great trochanter, in front of the pyriformis, as well as into the con-

tiguous portion of the neck of the femur.

Outside the pelvis the obturator is mostly tendinous, and is embraced

by the gemelli muscles in the following way: near the pelvis the gemelli
meet beneath, but near the trochanter they cover the tendon. Beneath
the obturator is a synovial sac. Crossing the muscle are the large and
small sciatic nerves and the sciatic vessels; and covering the whole is the

glutens maximus. On cutting through the tendon and raising the inner

end, it will be found divided into three or four pieces as it turns over the

margin of the pelvis (fig. 201,
H
) ; at this spot the pelvis is marked by

ridges of fibro-cartilace, which correspond with the intervals between the

tendons, and the surfaces are lubricated by a synovial membrane.
Action. Acting from the hinder border of the pelvis round which 'it

turns, it rotates out or abducts the femur according as this bone tnay be

hanging or raised. It will erect the pelvis after stooping, and will balance

the same in standing; and it will rotate to the opposite side the trunk

supported on one limb.

The QUADRATUS FEMORis (fig. 200,
G
) has the form expressed by its

name, and is situate between the inferior gemellus and the adductor mag-
nus. Internally it arises from the outer border of the tuber ischii for

two inches, along the origin of the semi-membranosus and adductor mag-
nus ; externally it is inserted into a tubercle in the posterior intertrochan-

teric ridge, and slightly into the neck of the femur ; and into a line on

the upper end of the bone for about two inches above the attachment of

the great adductor.

By one surface it is in contact with the sciatic vessels and nerves, and
the gluteus. By the other it rests on the obturator externus, the internal

circumflex vessels, and its small nerve and vessels. Between its lower

border and the adductor magnus one of the terminal branches of the inter-

nal circumflex artery issues. Between it and the small trochanter is a

bursa, which is common also to the upper part of the adductor magnus.
Action. Though the muscle has but slight power, it will be associated

with the other muscles on the back of the pelvis in rotation out of the

pendent femur, and in abduction of the femur when the hip-joint is bent.

And its femoral attachment being fixed, it will help in supporting the

pelvis; or it will turn the face to the opposite side, the body being sup-

ported on one limb.

Dissection (fig. 201). The quadratus and the gernelli muscles may be

now cut across, in order that their small nerve and artery, the ending of

the internal circumflex artery, and the obturator externus may be dis-

sected out.

The internal circumflex branch (fig. 201, /) of the profunda artery (p.

578) divides finally into two parts. One (</) ascends beneath the quad-
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ratus (in this position of the body) to the pit of the trochanter, where it

anastomoses with the gluteal and sciatic arteries, and supplies the bone.

The other (h) passes between the quadratus and adductor magnus to

the hamstring muscles, and communicates with a branch of the profunda
artery.
The OBTURATOR EXTERNUS (fig. 201,

L
) has been dissected at its origin

in the front of the thigh (p. 580). The part of the muscle now laid bare,
winds below the hip-joint, and ascends to be inserted into the pit at the

root of the great trochanter.

Fig. 201.

Muscles.

A. Glutens maximus, cut.

B. Tensor fascia; latse.

c. Gluteus minimus.

D. Gluteus medius, cut.

F. Pyiiformis.
0. Gemellus superior
H. Obturator intei nus, iut.

1. Gemellus inferior.

K. Quadratus femoris, cut.

L. Obturator exteruus.

N. Adductor magnus.
0. Hamstrings.
p. Great sacro-sciatic liga-

ment.

Arteries.

a. Gluteal.

b. Its upper and, and c, its

lower piece.

d. Sciatic.

e. Pudic.

/. Internal circumflex
; g,

its ascending, and //, its

transverse offset.

1. First perforating.

It. External circumflex.

Nerves.

1. Superior gluteal.

2. Sacral.

3. Small sciatic, cut.

4. Pudic.

5. Nerve to obturator inter-

nus.

6. Nerve to qnadratus and

inferior gemellus.

7. Nerve to upper gemellus.

8. Large sciatic nerve.

THIRD VIEW OF THE DISSECTION OF THE BUTTOCK (Illustrations of Dissections).

On the back of the pelvis the obturator externus is covered by the quad-

ratus, except near the femur where the upper border is in contact with

the inferior gemellus. As it turns back to its insertion it supports the

hip-joint.
Action. Like the other muscles of the same group it rotates out the

hanging limb ; but it differs from them in having the same action even

when the hip-joint is bent.

With the limb fixed, Theile supposes it to help in bending the hip-joint
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in stooping, instead of extending it and raising the trunk like the other

external rotator muscles.

THE SACRO-SCIATIC LIGAMENTS pass from the innominate bone to the

sacrum and the coccyx ; they are two in number, and are named large
and small.

The large or posterior ligament (fig. 201,
p
) is attached internally to the

posterior part of the hip bone, and to the side of the sacrum and coccyx ;

and externally it is inserted into an impression on the inner and anterior

part of the ischial tuberosity, sending upwards a prolongation along the

pubic arch. It is wide next the sacrum, but is contracted towards the

middle, and is expanded again at the tuberosity. On the cutaneous sur-

face are the branches of the sacral nerves ; and the glutens maximus con-

ceals and takes origin from it. Branches of the gluteal and sciatic arteries

perforate it.

The small ligament will be seen on dividing the other near the hip bone.

At the sacrum and coccyx it is united with the large band, but at the

opposite end it is inserted into the ischial spine. It is less strong than the

superficial ligament, by which it is concealed ; and it rests on the coccy-

geus muscle.

By their attachments these ligaments convert the large sacro-sciatic

notch of the dried pelvis into two apertures or foramina. Between their

insertion into the spine and tuberosity of the innominate bone, is the small

sacro-sciatic foramen, which contains the internal obturator muscle with

its nerve and vessels, and the pudic vessels and nerve. And above the

smaller ligament is the large sacro-sciatic foramen, which gives passage to

the pyriformis muscle, with the gluteal vessels and the superior gluteal
nerve above it, and the sciatic and pudic vessels and the sacral .plexus
below it.

SECTION III.

THE BACK OF THE THIGH.

Directions. The ham or the popliteal space may be taken after the

buttock, in order that it may be seen in a less disturbed state than if it

was dissected after the examination of the muscles at the back of the thigh.
When this space has been learnt the student will return to the dissection

of the thigh.
Position. The limb is to remain in the same position as in the dissec-

tion of the buttock.

Dissection (fig. 202). To remove the skin from the popliteal region let

an incision be made behind the knee for the distance of six inches above,
and four inches below the joint. At each extremity of the longitudinal
cut make a transverse incision, and raise the skin in two flaps, the one

being turned outwards and the other inwards.

In the fat are some small cutaneous nerves and vessels, viz., one or two

twigs in the middle line of the limb from the small sciatic nerve and

artery beneath the fascia
; and some offsets of the internal cutaneous

nerve towards the inner part. After the subcutaneous fat is removed,
the special fascia of the limb will be brought into view.
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Fascia lata. Where this fascia, covers the popliteal space it is strength-
ened by transverse, fibres, particularly on the outer side ; and it is connected

laterally with the tendons bounding that interval. The short saphenous
vein perforates it sometimes opposite the knee, but usually at a spot lower

down.
Dissection (fig. 202). The fascia over the ham is now to be removed

without injuring the small sciatic nerve and artery, and the short saphe-
nous vein, which are close beneath it. A large quantity of fat may be

next taken out of the space, but without injury to the several small vessels

and nerves in it.

In cleaning the space the student will come upon the large internal

popliteal nerve in the middle line
; and nearer the outer side, on the ex-

ternal popliteal. Both nerves give branches ; and the numerous offsets of

the inner will . be recognized more certainly by tracing them from above
down along the trunk of the nerve, than by proceeding in the opposite
direction ;

in fat bodies the two small nerves from the inner popliteal trunk

to the knee joint are difficult to find. Under cover of the outer boundary,
and deep in the space, is an articular nerve from the external popliteal,
which sometimes arises from the great sciatic.

In the bottom of the space are the popliteal vessels, the vein being more

superficial than the artery. The student is to seek an articular branch

(superior), on each side, close above the condyle of the femur ; and to

clean numerous other branches of the vessels to the muscles around, espe-

cially to those of the leg. On the upper part of the artery, the branch of

nerve from the obturator to the knee joint is to be found : and on the sides

of the artery are three or four lymphatic glands in the fat.

After the ham has been cleaned, the sartorius and the gracilis are to be

replaced in their natural position on the inner side.

The POPLITEAL SPACE, or the ham (fig. 202), is the hollow behind the

knee : it allows of the free flexion of the joint, and contains the large ves-

sels^ the limb. When dissected, this interval has the form of a lozenge,
and extends upwards along one-third of the femur, and downwards along
one-sixth of the tibia ; but in the natural condition of the parts the sides

are approximated by the fascia of the limb, and the space is limited, ap-

parently, almost to the region of the joint.
This hollow is situate between the muscles on the back of the limb

; and
the lateral boundaries are therefore formed by the muscles of the thigh

(hamstrings), and leg. Thus, on the outer side, is the biceps muscle (
6
) as

far as the joint ; and the plantaris and the external head of the gastrocne-
mius

(
8
) beyond that spo.t. On the inner side, as low as the articulation,

are the sernimembranosus (
4

)
and semitendinosus (

5

) muscles, with the gra-
cilis and sartorius between them and the femur ; and beyond the joint is

the inner head of the gastrocnemius (
T

).
The upper point of the ham is

limited by the apposition of the inner and outer hamstrings ; and at the

lower point the heads of the gastrocnemius touch each other.

Stretched acrross the cavity are the fascia lata and teguments. Forming
the deep boundary, or the floor, are the following parts the posterior sur-

face of the femur included between the lines to the condyles, the posterior

ligament of the knee-joint, and part of the popliteus muscle with the upper
end of the tibia.

The popliteal space is widest opposite the femoral condyles, where the

muscles are most drawn to the sides ; and is deepest above the articular

38
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Fig. 202.

<D
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O

end of the femur. Above and below it communicates, beneath the muscles,

with the back of the thigh and leg.

In the hollow are contained the popliteal vessels with their branches,

and the ending of the external saphenous vein ;

the popliteal trunks of the great sciatic nerve,

and some of their branches ; together with

lymphatic glands, and a large quantity of fat.

The small sciatic nerve and its vessels are

placed superficially in the ham ; and a branch

of the obturator nerve lies on the artery in

the bottom of the space.
The POPLITEAL ARTERY (fig. 202,

!

) is the

continuation of the femoral, and reaches from

the opening in the adductor magnus to the

lower border of the popliteus muscle, where

it terminates by bifurcating into the anterior

and posterior tibial vessels. A portion of the

artery lies in the ham, and is uncovered by
muscle ; but the rest is beneath the gastrocne-

miu, and beyond the limits of the popliteal

space as above defined. The description of

the artery may be divided therefore into two

parts, corresponding with this difference in

the connections.

In the ham the vessel is inclined obliquely
from the inner side of the limb to the interval

between the condyles of the femur; and is then

directed along the middle of the space over

the knee-joint. As far as the inner condyle
the artery is overlaid by the belly of the semi-

membranosus muscle ; but thence onwards it

is situate between the heads of the gastrocne-

mius, and is covered only by the fascia lata

and the integuments. Beneath it is the femur

with the posterior ligament of the knee-joint.
In contact with the vessel, and somewhat

on the outer side at first, lies the popliteal vein,

so that, on looking into the space, the arterial

trunk is almost covered ; but in the interval

between the heads of the gastrocnemius, the

vein and its branches conceal altogether the

artery. Below the knee the short saphenous
vein (fig. 203, i), and the muscular branches

of the artery, are laid over the popliteal trunk.

More superficial than the large vessels, and

slightly external to them in position, is placed the internal popliteal nerve,

which with its branches lies over the artery, like the vein, between the

heads of the gastrocnemius. In the bottom of the hollow the small obtura-

tor nerve runs on the artery to the joint.
Dissection. To see the deep part of the artery the inner head of the

gastrocnemius should be cut through, and raised from the subjacent parts.

On removing the areolar tissue the vessels and nerves will appear. The
lower articular branches of the vessels and nerve are now brought into

VIEW OP THE POPLITEAL SPACE

/Quain's Arteries).

1. Popliteal vessels.

2. Internal popliteal uerve.

3. External popliteal nerve.

4. Semimembranosus muscle.

5. Semitendinosus muscle.

6. Biceps muscle.

7. 8. Inner and outer heads of the

gastrocnemius muscle. The

superficial vein on the gastroc-

nemius is the short saphenous,

which enters the popliteal.
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view ; the inner artery is below the head of the tibia, and the outer

higher up between the tibia and fibula, each with a vein, and the first has

a companion nerve.

Beyond the ham. Whilst the artery is beneath the gastrocnemius (fig.

208) it sinks deeply into the limb
; here it is crossed by a small muscle

the plantaris c, and the ending is concealed by the soleus B. It rests on
the popliteus muscle.

Both the companion vein and the internal popliteal nerve change their

position to the artery, and gradually cross over it, so as to lie on its inner

side at the lower border of the popliteus.
Sometimes the artery is divided as high as the back of the knee joint ;

and then the anterior tibial artery may lie beneath the popliteus muscle.

Branches (fig. 203) are furnished by the artery to the surrounding mus-

cles, and to the articulation ; those that belong to the joint are five in

number, and are called articular, viz., two superior, inner and outer ; two

inferior, also inner and outer ; and a central or azygos branch.

a. The muscular branches are upper and lower. The upper set, three

or four in number, arise above the knee, and end in the serni-membranosus
and biceps muscles, communicating with the perforating and muscular
branches of the profunda. The lower set (sural) are furnished to the

muscles of the calf, viz., gastrocnemius, soleus, and plantaris.
b. A superficial or cutaneous branch arises near the knee joint, and ac-

companies the external saphenous nerve over the muscles of the leg to end
in the teguments (fig. 203).

e. The superior articular arteries arise from the popliteal trunk, one
from the inner and one from the outer side, above the condyles of the

femur
; they are directed almost transversely beneath the hamstring mus-

cles, and turn around the bone to the front of the joint.
The external one (&) perforates the intermuscular septum, and divides

in the substance of the vastus internus. Some of the branches end in that

muscle, and anastomose with the external circumflex (of the profunda) :

others descend to the joint ; and one offset forms an arch across the fore

part of the bone with the anastomotic artery.
The internal artery (Z), oftentimes very small, winds beneath the ten-

don of the adductor magnus, and terminates in the vastus internus ; it

supplies this and the knee joint, and communicates with the anastomotic

artery.
d. The inferior articular branches (fig. 208) lie beneath the gastro-

cnemius, but are not on the same level on opposite sides of the limb ; for

the inner one descends below the head of the tibia, whilst the outer one
is placed above the fibula. Each lies beneath the lateral ligament of its

own side.

The external branch (c) supplies she outer side of the knee joint, anas-

tomosing with the other vessels on the articulation, and with the recurrent

branch of the anterior tibial artery : it sends an offset beneath the liga-
ment of the patella to join a twig from the lower internal branch.
The internal artery (b) ascends at the anterior border of the internal

lateral ligament, and after taking its share in the free anastomoses over
the joint, ends in offsets for the articulation and the head of the tibia.

e. The azygos branch enters the back of the joint through the posterior

ligament, and is distributed to the ligamentous structures, the fat, and the

synovial membrane of the interior.
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The POPLITEAL VEIN (fig. 203, h) originates in the union of the vena?

ccmites of the anterior and posterior tibial vessels, and lias the same ex-

tent and connections as the artery it accompanies. At the lower border of

the popliteus muscle the vein is internal to the arterial trunk ; between
the heads of the gastrocnemius it is superficial to that vessel ; and thence

to the opening in the adductor magnus it lies to the outer side, and close

to the artery. It is joined by branches corresponding with those of the

artery, as well as by the short saphenous vein (fig. 203).
The POPLITEAL NERVES (fig. 202) are the two large trunks derived

from the division of the great sciatic in the thigh ; they are named inter-

nal and external from their relative position. In the popliteal space each

furnishes cutaneous and articular offsets, but only the inner one supplies
branches to muscles.

The INTERNAL POLiTEAL NERVE
(

2

)
is larger than the external, and

occupies the middle of the ham : its connections are similar to those of the

artery, that is to say, it is partly superficial and partly covered by the gas-
trocnemius. Like the vessel it extends through the back of the leg, and
retains the name popliteal only to the lower border of the popliteus mus-
cle. Its position to the vessels has been already noticed. The branches

arising from it here are the following :

a. Two small articular twigs (fig. 203,
9
) are furnished to the knee

joint with the vessels. One which accompanies the lower internal articu-

lar artery to the fore part of the articulation is the largest ; and another

takes the same course as the azygos artery, and enters the back of the

joint with it.

b. Muscular branches arise from the nerve between the heads of the

gastrocnemius. One supplies both heads of the gastrocnemius and the

plantaris. Another descends beneath the gastrocnemius, and enters the

cutaneous surface of the soleus. And a third penetrates the popliteus at

the under aspect, after turning round the lower border.

c. The external saphenous nerve (fig. 207,
5
) (ram. communicans tibialis)

is the largest branch, and is a cutaneous offset to the leg and foot. It lies

on the surface of the gastrocnemius, but beneath the fascia, as far as the

middle of the leg, where it becomes cutaneous, and will be afterwards

seen.

The EXTERNAL POPLITEAL NERVE
(fig. 202,

s
~) (peroneal) lies along

the outer boundary of the ham as far as the knee joint ; at that level it

leaves the space and follows the edge of the biceps muscle for two inches,
till it is below the head of the fibula. There it enters the fibres of the

peroneus longus, and divides beneath that muscle into three musculo-

cutaneous, anterior tibial, and recurrent articular. Its branches whilst in

the popliteal space are cutaneous and articular.

a. The articular nerve, arising high in the space, runs with the upper
external artery to the outer side of the knee, where it sends a twig along
the lower articular artery : both enter the joint.

b. The peroneal communicating branch (fig. 207,
4

) (ram. communi-
cans fibularis) joins the external saphenous branch of the internal popli-
teal about the middle of the leg. It soon becomes cutaneous, and offsets

are given by it to the back of the leg.

c. One or two cutaneous nerves are furnished by the external popliteal
to the integument on the outer side of the leg in the upper half.

The articular branch of the obturator nerve (fig. 203, "') perforates the

adductor magnus, and is conducted by the popliteal artery to the back of
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the knee joint. After supplying filaments to the vessels, the nerve enters

the articulation through the posterior ligament.
The lymphatic glands of the popliteal space are situate around the.

large arterial trunk. Two or three are ranged on the sides ; whilst one is

superficial to, and another beneath the vessel : they are joined by the deep

lymphatic vessels, and by the superficial set with the saphenous vein.

THE BACK OF THE THIGH.

Dissection (fig. 203). Now the popliteal space has been examined, the

student may proceed with the dissection of the back of the thigh. The

piece of skin between the buttock and the popliteal space should be di-

vided, and reflected to the sides. In the fat on the sides of the limb fine

offsets of the internal and external cutaneous nerves of the front of the

thigh may be found ; and along the middle line some filaments from the

small sciatic nerve pierce the fascia.

Remove the deep fascia of the limb, taking care of the small sciatic

nerve and its artery. Lastly, clean the hamstring muscles ; trace out the

perforating arteries to the front of the thigh, and clean the branches of

the great sciatic nerve and profunda artery to the muscles.

MUSCLES. The muscles behind the femur act mainly as flexors of the

knee joint. They extend from the pelvis to the bones of the leg, and are

named hamstrings from their cord-like appearance on the sides of the ham :

they are three in number, viz., biceps, semitendinosus, and semimembra-
nosus. The first of these lies on the outer, and the others on the inner

side of the popliteal space.
The BICEPS (fig. 203,

D
) has two heads of origin, long and short, which

are attached to the pelvis and the femur. The long head arises from an

impression on the back of the ischial tuberosity, in common with the

semitendinosus muscle. The short head is fixed to the femur below the

gluteus maximus, viz., to all the linea aspera, to nearly the whole of the

line leading inferiorly to the outer condyle, and the external intermuscular

septum. The fibres end inferiorly in a tendon, which is inserted into two

prominences on the head of the fibula by slips which embrace the exter-

nal lateral ligament ; and a slight piece is prolonged to the head of the

tibia.

The muscle is superficial, except at the origin, where it is covered by
the gluteus: it rests on the upper part of the semimembranosus, and on

the great sciatic nerve and the adductor magnus muscle. On the inner

side is the semitendinosus as far as the ham. Its tendon gives offsets to

the deep fascia of the limb.

Action. It can bend the knee if the leg-bones are not fixed, and after-

wards rotate out the tibia; and the long head, which passes upwards
beyond the femur, will extend the bent hip joint when the knee is straight.

The leg being supported on the ground, the long head will assist in

balancing and erecting the pelvis ; and the short head will draw down the

femur so as to bend the knee in stooping.
The SEMITENDINOSUS (fig. 203,

E
)

is a slender muscle and receives its

name from appearance. It arises from the tuberosity of the hip bone

with the long head of the biceps, and by fleshy fibres from the tendon of

that muscle. Inferiorly it is inserted into the inner surface of the tibia,

close below the gracilis, and for a similar extent.

This muscle, like the biceps, is partly covered by the gluteus maximus.
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About its middle a tendinous intersection may be observed. It rests on
the semimembranosus, and on the internal lateral ligament of the knee-

joint. The outer border is in contact with the biceps as far as the popli-

Fig. 203.

Muscles :

A. Glutens maximus, cut below, and partly
raised.

B. Quadratus femoris.

c. Adductor magnus.
D. Biceps.

E. Semitendinosus.

f. Semimembranosus.
a. Outer, and

H. Inner head of the gastrocnemius.

Arteries :

a. Small sciatic, cut.

6. Ending- of internal circumflex to the

hamstrings.
c. First, d, second, and e, third perforating

of profunda.

/. Muscular branch of profunda.

ff. Popliteal trunk.

h. Popliteal vein.

f. Short saphenous vein.

k. Upper external, and I, upper internal

articular artery.

Nerves :

1. Small sciatic.

2. Large sciatic.

3. Branch to hamstrings from large sciatic.

4. External popliteal ; and

5. Communicating peroneal.

7. Articular branch of obturator to knee.

8. Internal popliteal.

9. Articular branch to knee of the internal

popliteal.

10. Short saphenous.

DISSECTION OF THB BACK OF THB THIGH (Illustrations of Dissections).

teal space. As the tendon turns forwards to its insertion, an expansion
is continued from it to the fascia of the leg; and it is attached, Avith the

gracilis, below the level of the tubercle of the tibia, the two being separated
from the tendon of the sartorius by a bursa (p. 567).

Action. If the leg is movable the muscle bends the knee ; and con-

tinuing to contract, rotates towards the tibia. Supposing the knee-joint

straight but the hip-joint bent, the femur can be depressed, and the hip
extended by the semitendinosus and the other hamstrings.

Should the limbs be fixed on the ground, the muscle will assist in

balancing the pelvis, or in erecting the trunk from a stooping posture.
The SEMIMEMBRANOSUS muscle (fig. 203,

F
) is tendinous at both ends,

and its name is given from the membraniform appearance of the upper
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tendon. The muscle is attached above to the highest impression on the

back of the tuber ischii, above and external to the semitendinosus and

biceps ; and it is inserted below into the hinder and inner part of the head

of the tibia.

The muscle is thick and fleshy inferiorly, where it bounds the popliteal

space. On it lies the semitendinosus, which is lodged in a hollow in the

upper tendon; and beneath it is the adductor magnus. Along the outer

border lie the great sciatic, and internal popliteal nerves. Between its

tendon and thq inner head of the gastrocnemius is a large bursa. The
insertion of the muscle will be dissected with the knee-joint.

Action. This hamstring is united with the preceding in its action, for

it bends the knee and rotates in the tibia ; and with the knee straight it

will limit flexion of the hip, or extend this joint after the femur has been

carried forwards.

When the foot rests on the ground, the semimembranosus acts altogether
on the pelvis.
The GREAT SCIATIC NERVE (fig. 203,

2

) lies on the adductor magnus
muscle below the buttock, and divides it into the two popliteal nerves

about the middle of the thigh, though its point of bifurcation may be car-

ried upwards as far as the pelvis. In this extent the nerve lies along the

outer border of the semimembranosus, and is crossed by the long head of

the biceps.
Branches. At the upper part of the thigh it supplies large branches to

the flexor muscles, and a small one to the adductor magnus.
SMALL SCIATIC XERVE (fig. 203, *). Between the gluteus maximus and

the ham this small nerve is close beneath the fascia ; but it becomes cuta-

neous below the knee, and accompanies the external saphenous vein for a

short distance.

Small cutaneous filaments pierce the fascia of the thigh ; and the largest .

.of these arises near the popliteal space.
Dissection. To see the posterior surface of the adductor magnus, and

the branches of the perforating and muscular arteries, the hamstring
muscles must be detached from the hip bone and thrown down ; and the

branches of arteries and nerves they receive are to be dissected out with

care. All the parts are to be cleaned.

ADDUCTOR MAGNUS. MUSCLE (fig. 203,
c
). At its posterior aspect the

large adductor is altogether fleshy, even at the opening for the femoral

artery ; and the fibres from the pubic arch appear to form a part almost

distinct from those connected with the tuberosity of the hip bone. In
contact with this surface are the hamstring muscles and the great sciatic

nerve.

Ending of the perforating arteries (fig. 203, c, e?, e). These branches
of the profunda appear through the adductor magnus close to the femur,
and are directed out through the short head of the biceps and the outer

intermuscular septum to the vasti muscles ; but as the first branch is

placed higher than the attachment of the biceps, it pierces the gluteus
maximus in its course. In the vasti they anastomose together, and with

the descending branches of the external circumflex artery.
Muscular branches are furnished by the perforating arteries to the

heads of the biceps ; and a cutaneous offset is given by each to the tegu-
ments of the outer part of the thigh, along the line of the outer inter-

muscular septum.
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Fig. 204.

Mvscalar branches of the profunda (fig. 203, /*) pierce the adductor

magnus internal to the preceding, and at some distance from the lemur.

Three or four in number, the highest appears about five inches from the

pelvis, and the rest in a line at intervals of about two inches from one
another : they are distributed to the hamstring muscles, especially the

semimembranosus, and communicate below with offsets of the popliteal
trunk.

The HIP-JOINT (fig. 204). This articulation is a ball and socket joint,
the head of the femur being received into the acetabulum or the cup-

shaped hollow of the innominate bone. Connecting the bones are the fol-

lowing ligaments : one to deepen the receiving cavity, which is named

cotyloid ; another between the articular surfaces of the bones the inter-

articular ; and a capsule around all.

Dissection. The muscles are to be taken away from the back of the

hip-joint, and the upper and lower attachments of the capsular ligament
are to be especially cleared from areolar tissue.

t the front of the joint should be cleaned and examined in the

same manner, with the body
turned over for a short time, if

this change in position does not

interfere with the other dissec-

tions.

In the capsule itself the stu-

dent has to define a wide thick

part in front, and a transverse

band near the neck of the femur
behind.

The capsular ligament (fig.

204) is a thick fibrous case, which
is strong enough to check the.

movements of the joint. Its up-

per margin is attached to the

circumfererence of the acetabu-

lum at a short distance from the

edge, as well as to a transverse

ligamentous band over the notch

at the inner side of the cavity.
Its lower margin is inserted in

front into the anterior intertro-

chanteric line (fig. 204) ; behind,

by a very thin piece, into the

neck of the femur about a finger's
breadth from the small trochanter

and the posterior intertrochan-

teric line (fig. 205) ; and above,
into the neck, near the great tro-

chanter. The capsule differs much in strength, and in the arrangement
of the fibres at the fore and hinder surfaces.

On the front it is strengthened by a wide layer of longitudinal fibres

(fig. 204, a, b, c). The central portion the ilio-femoral ligament (a),
is fixed above by a narrow piece to the lower anterior iliac spinous pro-
cess, and below where it widens, into the anterior intertrochanteric line.

By Us strength it can arrest extension of tlie joint ; and the femur being

FORE PART OF THE CAPSULE OF THE HlP-JOINT.

a. Ilio-femoral ligament.

6. Pubio-femoral edge or band.

c. Ilio-trochauteric band.
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fixed, it will prop the pelvis. The outer edge (e) (ilio-trochanteric band)
extends from the hip bone opposite the outer head of the rectus, to the

upper and fore part of the great trochanter and neck of the femur; its use

is to check adduction of the femur. The inner edge (b) (pubio-femoral

band) is attached superiorly to the prominent pubic portion of the hip
bone inside the acetabulum, and inferiorly to a roughened surface at the

lower part of the neck of the femur on a level with, and in front of, the

small trochanter : this band controls the abductory movement of the joint.

a. o

HINDER PART OF THK HIP-JOINT CAPSULE.

a. Longitudinal fibres.

6. Transverse band.

c. Thin piece attached to the neck of the femur

about half way down.

At the back of the capsule close to the neck of the femur is a band of

transverse fibres (fig. 205, 6), about as wide as the little finger, which
arches like a collar over the neck of the bone. By its lower edge it is

united to the cervix femoris by a thin layer (c) of fibrous tissue and syno-
vial membrane ; at the upper edge it is joined by the longitudinal capsular
fibres (). It gives insertion to the longitudinal fibres of the capsule, and

prevents that restriction of the swinging movement which would result

from their insertion into the hinder part of the neck.

Posteriorly the joint is covered by the external rotator muscles ; and

anteriorly by the psoas and iliacus, a bursa being between it and them.

Above is the gluteus minimus, whose tendon is united with the upper and
outer band of the capsule ; and below is the obturator externus.

Dissection (fig. 206). The capsular ligament is to be now divided over

the prominence of the head of the femur, and this bone being disarticu-

lated but not detached, the cotyloid and interarticular ligaments inside it

\v:ll appear.
The interarfeicular or round ligament is attached to the acetabulum by
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two pieces ; and to bring these into view, the synovial membrane and ave-

olar tissue must be removed. The transverse ligament over the notch is

also to be defined.

The cotyloid ligament (fig. 191, <JT)
is a narrow band of fibro-cartilage,

which is fixed to the margin of the acetabulum, and is prolonged across

the notch on the inner side, so as to form part of the transverse ligament.
Its fibres are not continued around the acetabulum, but are fixed to the

margin of the cavity, and cross one another in the band. It is thickest

at its attachment to the bone, and becomes gradually thinner towards the

free margin, where it is applied to the head of the femur.

This ligament fills up the hollows in the rim of the acetabulum, and

deepens the socket for the femur in the same manner as the glenoid liga-
ment increases the surface for the reception of the head of the humerus.

The transverse ligament (fig. 191, A) is a firm but narrow band, which
reaches across the upper part of the notch at the inner side of the aceta-

bulum. It consists partly of deep special fibres (h) which are attached to

the margins of the notch ; and partly of a superficial bundle from the

cotyloid ligament (g). Beneath it is an aperture by which vessels and
nerves enter the acetabulum to supply the synovial membrane, and the fat

in the bottom of that hollow.

The interarticular or round ligament (fig. 206, 5) (ligam. teres) is a

slight band about an inch long, connecting the femur with the innominate

bone.

One extremity is roundish, and is inserted into the pit in the head of

the femur.

The other is flattened, and divides into two parts opposite the transverse

ligament. The anterior piece (r) (pubic) is attached with the transverse

ligament to the pubic edge of the notch. The posterior part (rf) (ischial)
is inserted behind the transverse ligament into the ischial border of the

cotyloid notch.

Dissection. To see its condition in the different movements of the articu-

lation, it should be examined in a joint in which the capsule is entire, and
the bottom of the acetabulum has been cut out with a chisel inside the

pelvis.
When the joint is in the extended state, the ligament is generally lax,

the two end attachments being near each other ; but if the femur is ad-

ducted, the ischial part of the ligament is rendered tight because the head
of the femur rises.

In flexion of the joint the ligament is tighter than in extension, as

the femoral insertion is removed from the acetabular ; and if, in the bent

state, the femur be rotated out or adducted, the round ligament will be

most stretched.

A synovial membrane lines the capsular ligament, and is continued along
it to the acetabulum and the head of the femur. In the bottom of the

cotyloid cavity it is reflected over the fat in that situation ; and it sur-

rounds the ligamentum teres.

Dissection. To see the surface of the acetabulum the lower limb is to be

separated from the trunk by dividing the interarticular ligament, and by
cutting through any parts that connect it to the pelvis : at this stage the

pelvic attachments of the round ligament can be better seen.

Surfaces of bone. The articular surfaces of the bones are not completely
covered with cartilage.
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In the head of the femur is a pit into which the round ligament is in-

serted.

The acetabulum is coated with cartilage at its circumference, except

opposite the notch, and touches the head of the femur by this part : the

articular surface is deep above, but gradually decreases towards the notch.

Within the cartilage and close to the notch, is a mass of fat (fig. 191,

f) covering about one third of the area of the cotyloid cavity, which
constitutes the gland of Havers :

it communicates with the fat of

the thigh beneath the transverse

ligament.
Movement. In this ball and

socket joint there are the same
kinds of movement as in the

shoulder, viz., flexion and exten-

sion, abduction and adduction,
circuinduction, and rotation.

Flexion and extension. In the

swinging movement flexion is

freer than extension, the thigh

being capable of such elevation

as to touch the belly.

During swinging the head of

the femur revolves in the bottom

of the acetabulum, rotating around

a line corresponding with the axis

of the head and neck ; and the

rapidity and extent of the move-
ments do not endanger the secu-

rity of the joint, the head of the

bone not having any tendency to

escape.
In flexion, the back of the

capsule and the ilio-trochanteric

band are put on the stretch ; and
in extension, the strong ilio and

pubio-femoral bands are tightened.
In abduction and adduction the femur is removed from, or brought

towards the middle line of the body. Of the two, abduction is the most

extensive, because the limb may soon meet its fellow when it is moved

inwards, though, if it is carried in front of the other, adduction is con-

siderable.

In both states the head moves in the opposite direction to the shaft.

Thus, as the femur is abducted, the head descends, and the greater part
of the articular surface projects below the acetabulum; and when the

limb is raised to its utmost the great trochanter comes to rest on the

margin of the acetabulum, so as to limit farther motion. As the limb

descends and approaches the other, the head rises into the socket of the

joint, and is securely lodged, finally, in the deepest part of the cavity.
In abduction, the inner band of the capsule is tightened over the pro-

jecting head of the femur, the upper part being relaxed. And in adduc-

tion, the outer band of the capsule is rendered tense enough to arrest the

movement.

HIP JOINT OPENED, to show the interarticular or

round ligament.

a. Part of the capsule.

J. Ligamentum teres: c, its pubi, and, d, Us

ischial attachment.
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Dislocation may take place in both these lateral movements, the edge
of the cotyloid cavity serving as the fulcrum by which the femur can be

lifted out of the hollow ;
in the one case (adduction) the neck of the femur

rests on the brim of the acetabulum, and in the other (abduction) the

great trochanter is supported on the margin of the joint-socket. After a

dislocation has been reduced, the state of adduction, with the knees

fastened together, is the securest position in which the limb can be placed,
inasmuch as the head of the femur then occupies the deepest part of the

acetabulum.

In circumduction, the four kinds of angular motion above noticed take

place in succession, viz., flexion, abduction, extension, and adduction ; and
the limb describes a cone, whose base is at its extremity, and apex at the

union of the neck with the shaft of the femur. This movement is less

free than in the shoulder-joint, because of the greater bend between the

neck and shaft of the femur.

There are two kinds of rotation, internal and external : in the former,
the great toe is turned in ; and in the latter, the more extensive of the

two, it is moved outwards.

In rotation inwards, the head of the femur rolls backwards horizontally
across the acetabulum, the great trochanter being put forwards ; and the

shaft of the bone revolves around a line inside it, which passes from the

head to the inner condyle. During this movement the posterior half of

the capsule is put on the stretch, and the anterior is relaxed.

In rotation out the head of the bone rolls forwards across the cotyloid

cavity, and the great trochanter is brought backwards, whilst the shaft of

the femur moves round the line on its inner side before noticed. The fore

part of the capsule is now put on the stretch, and the hinder is rendered

loose.

The movement of rotation is destroyed by fracture of the neck of the

bone. Its degree is proportioned to the length of the neck, and is there-

fore greater in the femur than in the humerus.

Use of bend offemur. By means of the angle at the union of the neck
with the shaft, the pelvis is more firmly propped than it would be if the

neck was in a line with the rest of the femur. It permits also greater
surface contact between the head of the femur and the hip bone, since the

whole heaii can be lodged in the cotyloid cavity in progression ; and gives

greater security to the joint in flexion and extension, for if the neck and
shaft of the bone were in a line, only half of the articular surface could

enter the socket of the innominate bone in walking, and running. The

important movement of rotation is also due to this angle ; and greater

space is obtained through it for the location of the adductor muscles on
the inner side of the femur.

Dissection. After the limb is removed, the attachments of all the

muscles in the thigh are to ba examined more minutely before the dissec-

tion of the leg is undertaken. The muscles should not be removed from
the femur, but about two inches of each should be left for after study.
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SECTION IV.

THE BACK OF THE LEG.

Directions. Before the dissection of the leg is begun, the student should

make himself acquainted, as in the thigh, with the prominences of bone

and muscle on the surface, and with the markings which lead to the posi-
tion of the larger vessels.

Prominences of bone. The bones of the leg can be traced beneath the

skin from the knee to the ankle-joint. On the inner side is the tibia,

which is subcutaneous in all its extent, and is limited in front and behind

by a sharp ridge : above, it presents in front a prominent tubercle into

which the ligament of the patella is inserted ; and below, it ends on the

inner side of the ankle in the internal malleolar projection. On the outer

side of the leg the lower half of the fibula may be felt with ease, but the

upper half with more difficulty in consequence of the prominence of the

muscles of the calf. The head of this bone may be recognized below the

knee ; and the lower end forms the eminence (malleolus) on the outer side

of the ankle joint.
On the side of the ankle joint are the prominent malleoli ; and when

the joint is extended, the head of the astragalus can be felt below the

tibia.

Muscles and vessels of the leg. On the back of the leg is the swell of

the calf: this is formed by the superficial muscles, and from it descends

the firm band of the tendo Achillis, by which those muscles are connected

with the heel. Between the tendon and the edge of the tibia, but nearest

the former, is placed the superficial part of the posterior tibial artery. In

front between the tibia and fibula are the flexor muscles of the foot and the

extensors of the toes, amongst which the anterior tibial artery lies deeply ;

the position of the vessel will be indicated by a line from the centre of the

ankle-joint to the inner side of the head of the fibula.

Prominences of the foot. At the inner border of the foot, about an inch

in front of the internal malleolus, is the prominent scaphoid bone pointing
out the spot at which an amputation (Chopart's) is practised; whilst one
inch and a half farther forwards is a slight depression marking the articu-

lation between the internal cuneiform and the metatarsal bone of the great
toe. About the centre of the outer border of the foot is the eminence of

the tarsal end of the fifth metatarsal bone. A line over the dorsum of the

foot, from the centre of the ankle joint to the interval between the inner

two toes, will lie over the position of the main artery.
Position. For the dissection of the back of the leg, the limb is to be

placed on its front, with the foot over the side of the dissecting-table ; and
the muscles of the calf are to be put on the stretch by fastening the foot.

Dissection. For the. removal of the skin, one cut may be made along
the middle of the leg to the sole of the foot, where a transverse incision is

to be carried over the heel. The two resulting flaps of skin may be raised,

the outer one as far as the fibula, and the other as far as the inner margin
of the tibia.

In the fat the cutaneous nerves and vessels are to be followed. On the

inner side, close to the tibia, is the internal saphenous vein with the nerve

of the same name, together with twigs of the internal cutaneous near the
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knee. In the centre of the leg lies the external saphenous vein, with the

small sciatic nerve as its companion above, and the external saphenous
nerve below the middle of the leg. On the outer side, in the upper third,

cutaneous offsets of the external popliteal nerve will be met with.

The superficialfascia, or the fatty layer of the back of the leg, is least

thick over the tibia. Over the line of the superficial vessels it may be

separated into two layers.
SUPERFICIAL VEINS. Two veins appear of the dissection of the back

of the leg, which are named saphenous inner and outer.

The internal saphenous vein (fig. 208, d) begins in an arch on the

dorsum of the foot. Ascending along the leg in front of the inner ankle,
and then behind the inner edge of the tibia, it reaches the thigh (p. 555).
In the leg the vein is joined by superficial branches, and by deep roots

from the tibial veins.

The external saphenous vein (fig. 207, c) begins at the outer end of the

arch on the dorsum of the foot, and appears below the outer ankle. The
vein then courses along the back of the leg to the ham, where it ends in

the popliteal vein. It receives large branches about the heel, and others

on the back of the leg, communicating with the internal saphenous.
Cutaneous arteries accompany the superficial veins and nerves of the

leg.

CUTANEOUS NERVES (fig. 207). The nerves in the fat of the back of

the leg are prolongations of branches already examined in part, viz. the

internal and external saphenous, external popliteal, small sciatic, and in-

ternal cutaneous of the thigh.
The internal saphenous nerve (fig. 207,

7

) accompanies the vein of the

same name beyond the knee (p. 573), and terminates at the middle of the

inner border of the foot. In the leg the nerve gives off lateral cutaneous

offsets, and the outer of these turn over the tibia to the anterior aspect.
The external saphenous nerve (207,

5
) is a branch of the internal pop-

liteal. Perforating the deep fascia about the middle of the leg, it is con-

tinued with the external saphenous vein below the outer ankle, and is

distributed to the outer side of the foot and little toe. As soon as the

nerve enters the fat it is joined by the communicating branch of the ex-

ternal popliteal ; and near the heel it gives large and long branches to

the integuments.
Cutaneous nerves of the external popliteal. One branch of the external

popliteal trunk, viz., communicating peroneal (fig. 207,
4

), joins the external

saphenous nerve about the middle of the leg ;
but not uncommonly this

branch extends as a distinct nerve as far as the heel. One or two other

small cutaneous offsets of the external popliteal terminate over the fore

part and outer side of the leg in the upper half.

The small sciatic nerve (fig. 207,
6

) perforates the fascia near the pop-
liteal space, and reaches to about the middle of the leg with the external

saphenous vein : it ramifies in the integuments, and joins the external

saphenous nerve.

Offset of the internal cutaneous (fig. 207,
8

). The inner branch of the

internal cutaneous of the thigh (p. 556) extends to the middle of the leg,
and communicates with the internal saphenous nerve.

Dissection. The deep fascia will be seen by removing the fat. The

superficial vessels and nerves may be either cut or turned aside.

The special or deep fascia on the posterior aspect of the leg covers the

muscles, and sends a thick process between the deep and superficial layers.
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FIRST VIEW OF THE BACK OF THH LES (Illus-

trations of Dissections) .

Muscles :

A. Gastrocnemius.

B. Soleus.

c. Semimembranosus.

D. Biceps.

Vessels :

a. Popliteal artery.

6. Inner saphenous vein.

c. External saphenous vein.

Nerves :

1. External, and 2, internal popliteal.

3. Short saphenous.
4. Communicating peroneal.

6. Common trunk of short saphenous.

6. Small sciatic.

7. Internal saphenous.
8. Internal cutaneous (inner) piece.

SECOND VIEW OF THE BACK OF THE IT a (Illus-

trations of Dissections).

Muscles :

A. Gastrocnemius, cut.

B. Soleus.

c. 1'lantaris.

D. Semtmemhranosus.

E. Semitendinosus.

F. Tendo Achillis.

Vessels :

a. Popliteal artery.

b. Inner lower articular.

c. External lower articular.

rf. Internal saphenous vein.

. External saphenoua vein.

Jferves :

1. External popliteal.

2. Internal popliteal.

3. Short saphenous, cut.

4. Cutaneous plantar branch.
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Above, it is continuous with the investing membrane of the thigh, and

receives offsets from the tendons about the knee ; and below, it joins the

two annular ligaments. Externally it is continued uninterruptedly from

the one aspect of the limb to the other, but internally it is fixed to the

edge of the tibia. Veins are transmitted through it from the deep to the

superficial vessels.

Dissection. The fascia is to be divided along the centre of the leg as

far as the heel, and is to be taken from the surface of the gastrocnemius
muscle. By fixing with a stitch the inner cut head of the gastrocnemius,
the fibres of the muscle will be more easily cleaned.

SUPERFICIAL LAYER OP MUSCLES. In the calf of the leg there are

three muscles, gastrocnemius, soleus, and plantaris, which extend the

ankle. The two first are large, giving rise to the prominence on the sur-

face, and end below by a common tendon ; but the last, inconsiderable in

size, is chiefly tendinous.

The GASTROCNEMIUS (fig. 207,
A
),

the most superficial muscle, is ten-

dinous along the middle, and has above two distinct pieces or heads, which

connect it with the condyles of the femur. The inner head of origin is

attached by a large tendon to an impression at the posterior aspect of the

inner condyle, behind the insertion of the adductor magnus, and by fleshy
fibres to the line above the condyle. The outer head is fixed by tendon

to a pit on the outer surface of the corresponding condyle, above the

attachment of the popliteus muscle, and to the upper and back part of the

same condyle. The fleshy fibres of the heads are united along the middle

line by a narrow thin aponeurosis, and terminate inferiorly with the soleus'

in the common tendon of insertion.

One surface is covered by the fascia. The other is in contact with the

soleus and plantaris, and with the popliteal vessels and the internal popli-
teal nerve. The heads, by which the muscle arises, assist to form the

lateral boundaries of the popliteal space : and the fleshy inner head

descends lower than the outer. In the outer head a piece of fibro-carti-

lage or a sesamoid bone may exist.

Action. When the foot is unsupported, the gastrocnemius extends the

ankle ; and when the toes rest on the ground, it raises the os calcis and
the weight of the body, as in standing on the toes, and in progression.

Taking its fixed point at theos calcis, the muscle draws down the femur
so as to bend the knee joint.

Dissection. To see the soleus, the gastrocnemius is to be reflected by
cutting across the remaining hea-1, and the vessels and nerves it receives.

After the muscle has been thrown clown, the soleus and plantaris must be

cleaned.

The SOLEUS (fig. 208,
B
) is a large flat muscle, which is attached to

both bones of the leg. It arises from the head, and the upper third or

half of the posterior surface of the shaft of the fibula ; from the oblique
line across the tibia, and from the posterior edge of this bone in the

middle third ;
and between the bones from an aponeurotic arch over the

large bloodvessels. Its fibres are directed downwards to the common
tendon.

The superficial part of the soleus is in contact with the wastrocnemius ;

and the opposed surfaces of the two are aponeurotic. Beneath the soleus

lie the bones of the leg, the deep layer of muscles, and the vessels and
nerves.
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TENDO ACIIILLIS (fig. 208,
p
).

The common tendon of the gastro-
cnemius and soleus is one of the strongest . in the body. About three

inches wide above, it commences at the middle of the leg, though it re-

ceives fleshy fibres on the under surface nearly to the lower end : below it

is narrowed, and is inserted into the lower half of the tuber calcis at the

posterior aspect. A bursa intervenes between it and the upper part of

the tuberosity. The tendon is close beneath the fascia ; and lying along
its outer side, but superficial to it, are the external saphenous vein and
nerve.

Action. In its action on the foot the soleus, like the gastrocnemius,
extends the ankle and points the toes when the foot is free to move, and
raises the heel if the toes rest on the ground. By the sudden and power-
ful contraction of the fibres of both muscles, the common tendon is

sometimes broken across.

If 'it acts from the os calcis, it will draw back the bones of the leg into

a vertical position over the foot, as the body is raised to the erect posture
after stooping.
The PLANTARIS (fig. 208,

c
) is remarkable in having the longest tendon

in the body, which takes the appearance of a ribbon when it is stretched

laterally. About three-quarters of an inch wide, the muscle arises from
the line above the outer condyle of the femur, and from the posterior

ligament of the knee-joint ; and the tendon is inserted into the os calcis

with or by the side of the tendo Achillis, or into the fascia of the leg.
The belly of the muscle, about three inches in length, is concealed by

the gastrocnemius, but the tendon appears on the inner side of the tendo

Achillis about the middle of the leg. This little muscle crosses the pop-
liteal vessels, and lies on the soleus.

Action. It assists the gastrocnemius to extend the ankle if the foot is

not fixed ; and to bend the knee-joint if the foot is immovable.
Dissection (fig. 209). The soleus is to be detached from the bones of

the leg, and the muscles and nerves entering it are to be divided ; but in

raising it, the student should take care not to injure the thin deep fascia

and the vessels and nerves beneath. The superficial muscles may be next
removed by cutting through their tendons near the os calcis ; and the

bursa between the tendo Achillis and the os calcis should be opened.
The piece of fascia between the muscles of the superficial and deep

layers is next to be cleaned ; and the integuments between the inner ankle

and the heel are to be taken away to lay bare the annular ligament, but a

cutaneous nerve to the sole of the foot, which pierces the ligament, is to

be preserved.

Deep part of the fascia. This intermuscular piece of the fascia of the

leg is fixed to the tibia and fibula, and binds down the deep layer of flexor

muscles. Beneath the soleus it is thin and indistinct ; but lower in the

limb it is much stronger, and is marked by some transverse fibres near the

rnalleoli, which gives it the appearance and office of an annular ligament
in that situation. Inferiorly it joins the internal annular ligament between
the heel and the inner ankle.

Dissection. The deep layer of muscles (in part), the posterior tibial

nerve, and the trunk and offsets of the posterior tibial vessels, will be laid

bare by the removal of the fascia and the areolar tissue. A muscle be-

tween the bones (tibialis posticus) is partly concealed by an aponeurosis
which gives origin to the two muscles (flexor communis and flexor pollicis)

39
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on the sides ; and it will not fully appear until after the membrane cover-

ing it has been divided longitudinally, and reflected to the sides.

To prepare the peroneal artery, evert and partly divide the flexor pollicis
in which it is contained ; then follow branches of it to the fore part of the

leg, the outer side of the foot, and to join the posterior tibial artery.
DEEP LAYER OF MUSCLES (fig. 209). The deep muscles at the back

of the leg are four in number, viz., popliteus, flexor longus pollicis, flexor

longus digitorum, and tibialis posticus. The first of these is close to the

knee-joint ; it crosses the bones, and is covered by a special aponeurosis
The flexors lie on the bones, the one of the great toe resting on the fibula,

and that of the other toes on the tibia. And the tibialis covers the inter-

osseous membrane. With the exception of the popliteus, all enter the

sole of the foot, and have a fleshy part parallel to the bones of the leg, and
a tendinous part beneath the tarsus.

The POPLITEUS (fig. 209 A
) arises by tendon, within the capsule of the

knee-joint, from the fore part of an oblong depression on the outer surface

of the external condyle of the femur ; and external to the capsule of the

joint, some fleshy fibres arise from the posterior ligament. The tendon

gives rise to fibres, which are inserted into the tibia above the oblique line

on the posterior surface.

The muscle rests on the tibia, and is covered by a fascia derived in great

part from the tendon of the semimembranosus muscle : on it lie the pop-
liteal vessels and nerve, and the gastrocnemius and plantaris. Along the

upper border are the lower articular vessels and nerve of the inner side of

the knee ; and the lower border corresponds with the attachment of the

soleus on the tibia. The origin will be seen with the dissection of the

ligaments of the knee-joint.
Action. The leg being free, the muscle bends the knee-joint, and then

rotates inwards the tibia. The foot resting on the ground, it will support
the knee. According^ to the view of Theile, it retracts the external semi-

lunar fibro-cartilage.
The FLEXOR LONGUS POLLICIS (fig. 209,

F
) arises below the soleus from

the lower half or two thirds of the posterior surface of the fibula ;
from

the intermuscular septum between it and the peronei muscles ; and from
the aponeurosis over the tibialis. Inferiorly the tendon of the muscle

enters a groove in the astragalus, and crosses the sole of the foot to its in-

sertion into the great toe.

In part the muscle is covered by the soleus ; but in part it is superficial,
and is in contact with the fascia. It lies on the fibula and lower end of

the tibia, and conceals the peroneal vessels. Along the inner side are the

posterior tibial nerve and vessels : and contiguous to the outer margin, but

separated by fascia, are the peronei muscles.

Action. The foot being unsupported, the flexor bends the last phalanx
of the great toe, and extends then the ankle.

The foot resting on the ground, the muscle raises the heel ; and it moves
back the fibula as the body rises from stooping.
The FLEXOR LONGUS DIGITORUM (fig. 209,

E
) (flexor perforans) arises

from the posterior surface of the tibia, extending from the attachment of

the soleus to about three inches from the lower extremity ; and from the

aponeurosis covering the tibialis posticus. Its tendon enters a partition in

the annular ligament, which is superficial to the sheath of the tibialis ; and
it divides in the sole of the foot into tendons for the four outer toes.

The muscle is narrow and pointed above, and is placed beneath the
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soleus ; but in the lower half it is in contact with the fascia, and the pos-
terior tibial vessels and nerve lie on it. The deep surface rests on the

tibia and the tibialis posticus.
Action. The muscle bends the farthest phalangeal joints of the four

smaller toes, and then extends the ankle.

Fig. 209.

Muscles :

A. Popliteus.

B. Outer, and c, inner part of soleus, cut.

D. Tibialis posticus.

E. Flexor digitorum.
F. Flexor pollicis.

0. Peroneus longus. j

H. Peroneus brevis.
*

1. Tendo Aehillis.

Arteries :

a. Popliteal.

b. Inferior internal, and c, inferior external articular.

d. Anterior tibial.

. Posterior tibial, and /, its communicating branch to

peroneal.

g. Peroneal artery.

h. Continuation of peroneal to outer side of the foot.

Nerves :

1. Internal popliteal.

2. Muscular branch of posterior tibial.

3. Posterior tibial.

4. Cutaneous plautar.
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DEEP DISSECTION OF THE BACK OF THE LEO (Illustrations of Dissections).

If the toes are in contact with the ground, the flexor helps to raise the

heel in walking ; and to move back the tibia in the act of rising from

stooping.
The TIBIALIS POSTICUS (fig. 209,

D
) occupies the interval between the

bones of the leg, but it crosses over the tibia inferiorly to reach the inner

side of the foot. The muscle arises from an aponeurosis superficial to it,

and from the interosseous membrane, except about one inch below : from

an impression along the outer border of the tibia, which reaches from the

head of the bone to rather beyond the attachment of the flexor longus

digitorum ; and from the adjacent inner surface of the shaft of the fibula
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as far down as the lowest fifth. In the lower part of the leg the muscle is

directed beneath the flexor digitorum ; and its tendon, entering the inner

space in the annular ligament, reaches the inner side of the foot to be in-

serted into the scaphoid and other bones (p. 625).
The tibialis is concealed by the aponeurosis before mentioned, and is

overlapped by the neighboring muscles ; but in the lower part of the leg it

is placed between the tibia and the long flexor of the toes. On the mus-
cle are the posterior tibial vessels and nerve. The upper part presents two

pointed processes of attachment that to the tibia being the highest be-

tween which the anterior tibial vessels are directed forwards.

Action. Its action on the movable foot is to shorten the inner border by
drawing down the scaphoid bone, and to extend the ankle joint. The toes

resting on the ground, it will aid the muscles of the calf in raising the heel

in the progression of the body.
In standing, the muscle can raise the inner border of the foot with the

tibialis anticus, so as to throw the weight of the body on the outer edge.
As the body rises from stooping, the tibialis draws back the bones of

the leg, with the soleus.

The aponeurosis covering the tibialis is attached laterally to the bones,
but has a defined border inferiorly over the muscle. By one surface it

gives origin to the flexors of the toes, and by the other to the tibialis.

The POSTERIOR TIBIAL ARTERY (fig. 209, e) is one of the branches

resulting from the bifurcation of the popliteal trunk. The vessel extends

from the lower border of the popliteus muscle to the lower part of the

internal annular ligament, where it ends in two plantar branches for the

sole of the foot.

At its origin the artery lies midway between the tibia and fibula, but as

it approaches the lower part of the leg it gradually inclines inwards; and
at its termination it is placed below the tibia, internal to the centre of the

hollow between the heel and the inner ankle.

As far as the middle (in length) of the leg the vessel is concealed by
two muscles of the calf, viz., gastrocnemius and soleus ; but below that

spot, as it lies between the tendo Achillis and the inner edge of the tibia,

it is covered only by the teguments and the deep fascia. At its termina-

tion it is placed beneath the annular ligament. For its upper half the

trunk lies over the tibialis posticus, but afterwards on the flexor digitorum,
and on the lower end of the tibia and the ankle-joint. On the outer side

is the flexor pollicis.

Between the heel and the ankle, the artery is placed between the ten-

dons of the common flexor of the digits and special flexor of the great toe.

Venas comites closely surround the vessel. The posterior tibial nerve

is at first internal to the artery ; but at the distance of one inch and a half

it crosses to the outer side, and retains that position throughout.
This artery supplies branches to the muscles and the tibia, and a large

peroneal trunk to the outer side of the leg.

a. Muscular branches enter the deep layer of muscles, and the soleus ;

and an offset from the branch to the soleus pierces the attachment of that

muscle to the tibia, and ascends to the knee-joint.
b. A nutritious artery of the shaft of the tibia is uncertain in its place

of origin ; penetrating the tibialis, it enters the canal on the posterior sur-

face of the bone, and ramifies in the interior.

c. A communicating branch (/) arises opposite the lower end of the
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tibia, and passes outwards beneath the flexor pollicis, to unite in an arch

with a corresponding offset of the peroneal artery.
d. Articular branches arise from the artery opposite the ankle-joint,

and enter the articulation.

e. Cutaneous offsets appear through the fascia in the lower half of the

leg ; the largest of these pierces the annular ligament, and accompanies
the cutaneous plantar nerve to the sole of the foot.

Peculiarities. If the posterior tibial artery is smaller than usual, or absent, its de-
ficiencies in the foot will be supplied by a large communicating branch from the

peroneal artery, which is directed inwards at the lower end of the tibia, and either

joins the small tibial vessel, or runs alone to the sole of the foot.

The PERONEAL ARTERY (fig. 209, g) is often as large as the posterior

tibial, and arises from that vessel about one inch and a half from the begin-

ning. It takes the fibula as its guide, and lying close to that bone in the

fibres of the flexor pollicis, reaches the lower part of the interosseous mem-
brane. At this spot it sends forwards a branch to the front of the leg

(anterior peroneal); and it is directed onwards over the articulation be-

tween the tibia and fibula (A) to the outer side of the heel, where it termi-

nates in branches, which anastomose with offsets of the posterior tibial, and
with the tarsal and external plantar arteries.

Two companion veins surround the artery ; and the nerve to the flexor

pollicis lies on it generally.
branches. Besides the anterior peroneal, it furnishes muscular, nutri-

tious, and communicating offsets.

a. Muscular branches are distributed to the soleus, tibialis posticus, and
flexor pollicis ; and some turn round the fibula to the peronei muscles,

lying in grooves in the bone.

b. The nutritious artery is smaller than that to the tibia, and is trans-

mitted through the tibialis posticus to the aperture about the middle of

the fibula.

c. The anterior peroneal branch passes forwards through an opening
in the lower part of the interosseous membrane, and is continued to the

dorsum and outer part of the foot
;
on the front of the leg and foot it anas-

tomoses with the external malleolar and tarsal branches of the anterior

tibial artery.
d. A communicating offset near the ankle joins in an arch with a simi-

lar branch of the posterior tibial. Sometimes there is a second arch be-

tween the same vessels.

Peculiarities. The anterior branch of the peroneal may take the place of the
anterior tibial artery oh the dorsum of the foot.

A compensating principle may be observed amongst the arteries of the foot as in

those of the hand, by which the deficiency in one is supplied by an enlarged off-

set of another.

The POSTERIOR TIBIAL VEINS begin on the inner side of the foot by the

union of the plantar: they ascend one on each side of the artery, and unite

with the anterior tibial at the lower border of the popliteus to form the

large popliteal vein. They receive the peroneal veins, arid branches cor-

responding with the offsets of the artery ; branches connect them with the

saphenous veins.

/The POSTERIOR TIBIAL NERVE (fig. 209, *) a continuation of the inter-

nal popliteal, reaches, like the artery, from the lower border of the popli-
teus muscles to the interval between the os calcis and the inner malleolus.
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Whilst beneath the annular ligament, or somewhat higher than it, the

nerve divides into the internal and external plantar branches of the foot.

Its connections with surrounding parts are the same as those of the

artery ; but its position to the vessel changes, for it lies on the inner side

above the origin of the peroneal offset, but thence to the termination, on
the outer side. Its branches are muscular and cutaneous.

Muscular brandies enter the deep flexors, and arise either separately

along the trunk, or together from the upper part of the nerve. There is

an offset for each of the muscles except the popliteus ; but the branch for

the tibialis is the largest, and that for the flexor pollicis lies on the pero-
neal artery.
A cutaneous nerve of the sole of the foot (fig. 209,

4
) begins above the

os calcis, and piercing the internal annular ligament as two or more

pieces, ends in the integuments of the inner and under parts of the heel ;

this nerve will be followed to its termination in the dissection of the foot

(fig. 210).
The internal annular ligament stretches between the heel and the inner

ankle, and serves to confine the tendons of the deep layer of muscles of the

foot and toes. Attached by a pointed piece to the internal malleolus, the

fibres diverge, and are inserted into the os calcis. One border (upper) is

continuous with the fascia of the leg ; and the opposite gives attachment

to the abductor pollicis muscle of the foot.

Beneath it are sheaths for the tendons. The innermost incloses the

tibialis posticus, lodged in a groove in the malleolus. Immediately be-

hind this is another space for the flexor digitorum. And about three-

quarters of an inch nearer the os calcis is the interval in which the flexor

pollicis lies, resting in a groove in the astragalus. Each sheath is lined

by a synovial membrane.
Between the tendons of the two flexors of the digits are placed the

tibial vessels and nerve.

SECTION V.

SOLE OF THE FOOT.

Position. The foot is to be placed over a block of moderate thickness

with the sole towards the dissector ; and the part is to be made tense by
fixing the heel with hooks, and by separating, and by fastening apart the

toes.

Dissection, The skin is to be raised as two flaps, inner and outer, by
means of one incision along the centre of the sole from the heel to the

front ; and by another across the foot at the root of the toes. Afterwards

the skin is to be removed from each toe, and the digital vessels and nerves

on the sides are to be dissected out at the same time.

In the fat near the heel the student should follow the cutaneous nerve

of the sole (supra) ; and he may trace out, at a little distance from each

border of the foot, some small branches of the plantar nerves and arteries.

The subcutaneous fat is very abun ant. and forms a thick cushion over

the parts that press most on the ground in standing, viz., over the os

calcis, and the metatarso-phalangeal articulations.
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Dissection. The fat should be now removed, and the plantar fascia

laid bare. Beginning the dissection near the heel, follow forwards the

fascia towards the toes, to each of which a process is to be traced. In the

intervals between those processes the digital nerves and arteries will be

detected amongst much fatty and fibrous tissues ; but the vessels and
nerves to the inner side of the great toe and outer side of the little toe,

pierce the fascia farther back than the rest.

The student is next to define a transverse fibrous band between the

toes, over the digital vessels and nerves ; and when this has been dis-

played, he may remove the superficial fascia from the toes to see the

sheaths of the tendons.

PLANTAR FASCIA. The special fascia of the sole of the foot is of a

pearly-white color and great strength, and sends septa between the mus-
cles. Its thickness varies in different parts of the foot ; and from this cir-

cumstance, and the existence of longitudinal depressions over the two

chief intermuscular septa, the fascia is divided into a central and two

lateral parts.
The central part, which is much the thickest, is pointed at its attach-

ment to the os calcis, but widens and becomes thinner as it extends for-

wards. A slight depression, corresponding with an intermuscular septum,
marks its limit on each side : and opposite the heads of the metatarsal

bones it divides into five processes, which send fibres to the teguments
near the web of the foot, and are continued onwards to the toes, one to

each. Where the pieces separate from each other, the digital vessels and

nerves and the lumbricales muscles become superficial ; and transverse

fibres arch over them.

If one of the digital processes be divided longitudinally, and its parts
reflected to the sides, it will be seen to join the sheath of the flexor ten-

dons, and to be fixed laterally into the margins of the metatarsal bone,
and into the transverse metatarsal ligament.
The lateral pieces of the fascia are thinner than the central one. On

the inner margin of the foot the fascia has but little strength, and is con-

tinued to the dorsum ; but on the outer side it is increased in thickness,

and presents a strong band between the os calcis and the projection of the

fifth metatarsal bone.

Dissection. To examine the septa, a longitudinal incision may be

made along the middle of the foot through the central piece of the fascia,

and a transverse one near the calcaneum. On detaching the fascia from

the subjacent flexor brevis digitorum, by carrying the scalpel from before

backwards, the septal processes will appear on the sides of that muscle.

The intermuscular septa pass down on the sides of the flexor brevis

digitorurn, and a piece of fascia reaches across the foot from the one

septum to the other, beneath that flexor, so as to isolate it.

The inner septum lies between the short flexor and the abductor pol-
licis ; and the internal plantar nerve and vessels, and the tendon of the

flexor pollicis longus, pass through it.

The outer partition between the short flexor and the abductor minimi

digiti, is pierced by the digital nerve and vessels for the outer side of the

little toe.

The superficial transverse ligament crosses the roots of the toes, and is

contained in the skin forming the rudimentary web of the foot. It is

attached at the ends to the sheath of the flexor tendons of the great and
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little toes, and is connected with the sheath of the others as it passes over.

Beneath it the digital nerves and vessels issue.

The sheaths of the flexor tendons (tig. 211,
G
) are similar to those of

the fingers, though not so distinct, and serve to confine the tendons against
the grooved bones. The sheath is weak opposite the articulations between
the phalanges, but is strong opposite the centre of both the metatarsal

and the next phalanx. Each is lubricated by -a synovia! membrane, and
contains the tendons of the long and short flexor muscles.

Dissection (fig. 210). In the sole of the foot the muscles are numer-

ous, and have been arranged in four layers. To -prepare the first layer
all the fascia must be taken away ; but this dissection must be made with

some care, lest the digital nerves and vessels, which become superficial to

the central muscle towards the toes, should be injured.
The tendons of the short flexor muscle are to be followed to the toes,

and one or more of the sheaths in which they are contained should be

opened.
FIRST LAYER OF MUSCLES. In this layer are three muscles, viz., the

flexor brevis digitorum, the abductor pollicis, and abductor minimi digiti.

The short flexor of the toes lies in the centre of the foot ; and each of

the others is in -a line with the toe on which it acts.

The ABDUCTOR POLLICIS (fig. 210,
A
), the most internal muscle of the

superficial layer, takes origin from the inner part of the larger tubercle

on the under surface of the os calcis ; from the plantar fascia ; andJ'rom
the lower border of the internal annular ligament, and the inner side of

the foot as far as the scaphoid bone. In front the muscle ends in a ten-

don, which is joined by fibres of the short flexor, and is inserted into the

inner side of the base of the metatarsal phalanx of the great toe.

The cutaneous surface of the muscle is in contact with the plantar
fascia ; and the other touches the tendons of the tibial muscles, the plantar
vessels and nerves, and the tendons of the long flexors of the toes with the

accessorius muscle.

Action. This abductor acts chiefly as a flexor of the metatarso-phalan-

geal joint of the great toe, but it will abduct slightly that toe from the

others.

The FLEXOR BREVIS DIGITORUM (fig. 210,
B
) (flexor perforatus) arises

posteriorly by a pointed process from the inner part of the larger tubercle of

the os calcis, and from the plantar fascia and the septa. About the centre

of the foot the muscle ends in four small tendons, which are directed for-

wards over the tendons of the long flexor, and entering the sheaths of the

four smaller toes, are inserted into the middle phalanges. In the sheath

of the toe the tendon of this muscle lies at first (in this position of the

foot), on the long flexor; opposite the centre of the metatarsal phalanx it

is slit for the passage of the other, and is attached by two processes to the

sides of the middle phalanx.
The short flexor of the toes is contained in a sheath of the plantar

fascia, and occupies the middle of the foot. It conceals the tendon of the

long flexor of the toes, the accessory muscle, and the external plantar
vessels and nerve.

Action. It bends the nearest phalangeal joint of the four smaller toes,

like the flexor sublimis in the upper limb, and approximates the toes at

the same time.

The ABDUCTOR MINIMI DIGITI (fig. 210,
c
) has a wide origin behind

from the outer tubercle of the os calcis, from the fore part of the inner
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tubercle, and from the plantar fascia and the external intermuscular sep-
tum. It ends anteriorly in a tendon which is inserted into the outer side

of the base of the metatarsal phalanx of the little toe.

The muscle lies along the outer border of the foot, and conceals the

flexor accessorius, and the tendon of the peroneus longus. On its inner

side are the external plantar vessels and nerve. Sometimes a part of the

muscle is fixed into the projection of the fifth metatarsal bone.

Action. Though it abducts the little toe from the others, as the name

signifies, its chief use is to bend the metatarso-phalangeal joint.
Dissection. To bring into view the second layer or muscles and the

plantar vessels and nerves, the muscles already examined must be re-

flected. Cut through the flexor brevis at the os calcis, and as it is raised,

notice a branch of nerve and artery to it. Dividing the abductor minimi

digiti near its origin, and turning it to the outer side of the foot, seek its

nerve and vessel close to the calcaneum. The abductor pollicis can be

drawn aside if it is necessary, but it may remain uncut till afterwards.

Next the internal plantar vessels and nerve are to be followed forwards

to their termination, and backwards to their origin ; and the external

plantar vessels and nerve, the tendons of the long flexors of the toes, the

accessory muscle, and the small lumbricales, should be freed from fat.

The PLANTAR ARTERIES (fig. 210) are the terminal branches of the

posterior tibial trunk, and supply digital offsets to the toes. They are

two in number, and are named external and internal from their rela-

tive position in the sole of the foot. Of the two the external is the

larger, and forms the plantar arch of arteries.

The internal artery (b) is inconsiderable in size, and accompanies the

internal plantar nerve, under cover of the abductor pollicis, as far as the

middle of the foot, where it ends in four superficial digital branches. (Il-
lustrations of Dissections, p. 404.)

Branches. The artery furnishes muscular branches, like the nerve, to

the abductor pollicis and flexor digitorum perforatus, and to the flexor

brevis pollicis and the two internal lumbricales. Its superficial digital
branches accompany the digital nerves of the internal plantar, and are

thus disposed of:

The first is distributed to the inner side of the foot and great toe; the

second lies over the first interosseous space ; the third corresponds with

the second space ; and the fourth is placed over the third space. At the

root of the toes the last three join the deeper digital arteries in those

spaces.
The external artery (a) takes an arched course in the foot, with the

concavity of the arch turned inwards. The vessel is first directed out-

wards across the sole, and then obliquely inwards towards the root of the

great toe, so that it crosses the foot twice. In the first half of its extent,

viz., from the inner side of the calcaneum to the base of the metatarsal

bone of the little toe, the artery is comparatively superficial; in the other

half, between the little and the great toe, it lies deeply in the foot, and
forms the plantar arch.

Only the first part of the artery is now laid bare ; the remaining part,

supplying the digital branches, will be noticed after the examination of

the third layer of muscles (p. 623).
As far as the metatarsal bone of the little toe, the vessel is concealed by

the abductor pollicis and the flexor brevis digitorum ; but for a short dis-

tance near its termination it lies in the interval between the last muscle
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and the abductor minimi digiti. In this extent it is placed on the os

calcis, and the flexor accessorius: and it is accompanied by vena? comites,
and the external plantar nerve.

Fig. 211.

-- o
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FIRST VIEW OF THE SOLE OF THE FOOT

(Illustrations of Dissections).

Muscles :

A. Abductor pollicis.

B. Flexor brevis digitorum.

c. Abductor minimi digiti.

i). Ligament of the toes.

Arte.rif.s:

a. External plantar.

b. Internal plantar.

jferves :

1. Internal plantar, with its four branches;

2, 3, 4 and 5, for three toes and a half.

6. External plantar nerve, with two digital

branches ; 7 and S, for one toe and a half.

SECOND VIEW OF THE SOLE OF THR FOOT

(Illustrations of Dissections).

Muscles :

A. Musculus accessorius.

B. Tendon of flexor digitorum longus.

c. Tendon of flexor longus pollicis.

D. Marks the four lumbricales muscles, but

the letters are put on the tendons of the

flexor digitornm perforans.

E. Tendon of flexor perforatus.

p. Tendon of flexor perforans.

0. Sheath of flexor tendons.

H. Tendon of peroneus longus.

Arteries :

a. Internal plantar.

b. External plantar.

c. Branch to abductor minimi digiti.

d. Branch to outer side of little toe.

Nerves :

1. Internal, and 2, external plantar.

4. Branch to flexor brevis pollicis.

It supplies offsets to the muscles between which it lies, and others to

the outer side of the foot for anastomosis with the peroneal artery.
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The PLANTAR NERVES (fig. 210) are derived from the bifurcation of

the posterior tibial trunk behind the inner ankle. They are two in num-

ber, like the arteries, and have the same anatomy as those vessels, for

each 'accompanies a plantar artery; but the larger nerve lies with the

smaller bloodvessel.

The internal plantar nerve (') courses between the short flexor of the

toes and the abductor pollicis, and giving but few muscular offsets, divides

into four digital branches (
2
,

3
, *,

5
)
for the supply of both sides of the inner

three toes, and half the fourth ; it resembles thus the median nerve of the

hand in the distribution of its branches.

Muscular offsets are given by it to the short flexor of the toes (perfo-

ratus) and the abductor pollicis; and a few superficial twigs perforate the

fascia.

The four digital nerves have a numerical designation, and the first is

nearest th'j inner border of the foot. The branch (
2

) to the inner side of

the great toe is undivided, but the others are bifurcated at the cleft be-

tween the toes.

Muscular branches are furnished by these nerves before they reach the

toes; thus, the first (most internal) supplies the flexor brevis pollicis; the

second gives a branch to the inner lumbrical muscle, and the third, to the

next lumbricalis.

Digital nerves on the toes. Each of. the outer three nerves, being
divided at the spot mentioned, supplies the contiguous sides of two toes,

whilst the first belongs alone to the inner side of the great toe ; all give
offsets to the teguments, and the cutis beneath the nail, and articular fila-

ments are distributed to the joints as in the fingers.
The external plantar nerve (

6
)

is spent chiefly in the deep muscles of

the sole of the foot, but it furnishes digital nerves to both sides of the little

toe, and the outer side of the next. It corresponds in its distribution with

the ulnar nerve in the hand.

It has the same course as the external plantar artery, and divides at the

outer margin of the flexor brevis digitorum into a superficial and a deep

portion : the former gives origin to two digital nerves ; but the latter

accompanies the arch of the plantar artery into the foot, and will be dis-

sected afterwards.

Whilst the external plantar nerve is concealed by the short flexor of

the toes, it gives muscular branches to the abductor minimi digiti and the

flexor accessorius.

The digital branches of the external plantar nerve (
7
,

8

) are two. One

(
7
) is undivided ; it is distributed to the outer side of the little toe, and

gives offsets to the flexor brevis minimi digiti, and oftentimes to the inter-

osseous muscles of the fourth space. The other (
8
) bifurcates at the cleft

between the outer two toes, and supplies their collateral surfaces : this

nerve communicates in the foot with the last digital branch of the internal

plantar nerve.

On the sides of the toes the digital nerves have the same distribution

as those from the other plantar trunk, and end like them in a tuft of fine

branches at the extremity of the digit.

Dissection (fig. 211). To complete the preparation of the second layer
of muscles, the origin of the abductor pollicis should be detached from the

os calcis, and the muscle should be turned inwards. The internal plantar
nerve and artery, and the superficial portion of the external plantar nerve,

are to be cut across and thrown forwards ; but the external plantar artery
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and the nerve with it are not to be injured. All the fat, and the loose

tissue and fascia, are then to be taken away near the toes.

SECOND LAYER OF MUSCLES (fig. 211). In this layer are the tendons
of the two flexor muscles at the back of the leg, viz., flexor longus digi-
torum and flexor longus pollicis, which cross one another. Connected witli

the former, soon after it enters the foot, is an accessory muscle ; and at its

division into pieces four fleshy slips (lumbricales) are added to it.

The tendon of the FLEXOR LONGUS DIGITORUM (fig. 211,
B
), whilst

entering the foot beneath the annular ligament, lies on the internal lateral

ligament of the ankle joint. In the foot it is directed obliquely towards
the centre, where it is joined by the tendon of the flexor longus pollicis
and the accessory muscle, and divides into tendons for the four outer toes.

Each tendon enters the sheath of the toe with, and beneath a tendon
from the flexor brevis, E. About the centre of the metatarsal phalanx
the tendon of the long flexor, F, is transmitted through the other, and

passes onwards to be inserted into the base of the ungual phalanx. Uniting
the flexor tendons with the two nearest phalanges of the toes are liga-
mentous bands (lig. brevia), one to each, as in the hand ; and the one

fixing the flexor perforans is anterior (p. 277).
Action. It flexes the last phalangeal joint, and combines with the short

flexor in bending the metacarpo-phalangeal joint. If it acted by itself it

would tend to bring the toes somewhat inwards, in consequence of its ob-

lique position in the foot.

The lumbricales (fig. 211,
D
) are four small muscles between the tendons

of the flexor longus digitorum. Each arises from two tendons, with the

exception of the most internal, and this is connected with the inner side of

the tendon to the second toe. Each is inserted by a slip into the tibial

side of the base of the metatarsal phalanx in the four outer toes, and sends

an expansion to the aponeurotic covering on the dorsum of the phalanx.
The muscles decrease in size from the inner to the outer side of the foot.

Action. These small muscles will assist the flexors in bending the

metatarso-phalangeal joint of the four outer toes ; and through their union

with the long extensor tendon they will aid that muscle in straightening
the two phlangeal joints.
The accessorius muscle (fig. 211 A

) has two heads of origin: One is

mostly tendinous, and is attached to the under or the outer surface of the

os calcis, and to the ligamentum longum pLmtae ; the other is large and

fleshy, and springs from the inner or concave surface of the calcaneum.

The fibres end in aponeurotic bands, which join the tendon of the flexor

longus digitorum about the centre of the foot, and contribute slips to the

pieces of that tendon going to the second, third, and fourth digits (Turner).
The muscle is bifurcated behind, and the heads of origin are separated

by the long plantar ligament. On it lie the external plantar vessels and
nerve ; and the flexor brevis digitorum conceals it.

Action. By means of its offsets to the tendons of certain digits the

muscle helps to bend those toes.

And from its position on the outer side and behind the long flexor to

which it is united, it will oppose the inward action of that muscle, and will

assist the other flexors in bending the toes directly back.

The tendon of the FLEXOR LONGUS POLLICIS (fig. 211,
c
) is deeper in

the sole of the foot than the flexor longus digitorum ; and, directed to the

root of the great toe, it enters the digital sheath, to be inserted into the

base of the ungual phalanx. It is united to the long flexor tendon by a
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strong tendinous process which, joined by bands of the accessorius, is con-

tinued into the pieces of that tendon belonging to the second and third

toes (Turner).
Between the calcaneum and the internal malleolus this tendon lies in a

groove in the astragalus ; and in the foot it occupies a hollow below the

inner projection (sustentaculum tali) of the os calcis, being enveloped by
a synovia! membrane.

Action. For the action of this muscle on the .great toe, see page 610.

Through the slip that it gives to the tendons of the flexor longus going to

the s"econd and third toes, it may bend those digits with the great toe.

Dissection (fig. 212). For the dissection of the third layer of muscles,
the accessorius and the tendons of the long flexor are to be cut through
near the calcaneum, and turned towards the toes. Whilst raising the

tendons the external plantar nerve and artery are not to be interfered

with
; and two small nerves and vessels to the outer two lumbricales are

to be looked for. Afterwards the areolar tissue is to be taken from the

muscles now brought into view.

THIRD LAYER OF MUSCLES (fig. 212). Only the short muscle of the

great and little toes enter into this layer. On the metatarsal bone of the

great toe the flexor brevis pollicis lies, and external to it is the adductor

pollicis ; on the metatarsal bone of the little toe is placed the flexor brevis

minimi digiti. Crossing the heads of the metatarsal bones is the trans-

versalis pedis muscle.

The fleshy mass between the adductor pollicis and the short flexor of

the little toe consists of the interossei muscles of the next layer.
The FLEXOR BREVIS POLLICIS muscle (fig. 212,

A
) is tendinous and

pointed posteriorly, but bifurcated in front. It is attached behind to the

inner part of the under surface of the cuboid bcne, and to a prolongation
from the tendon of the tibialis posticus. Near the front of the metatarsal

bone of the great toe it divides into two heads, which are inserted into the

sides of the base of the metatarsal phalanx.

Resting on the muscle at one part, and in the interval between the

heads at another, is the tendon of the flexor longus pollicis. The inner

head joins the abductor, and the outer is united with the adductor pollicis.
A sesamoid bone is developed in the tendon connected with each head.

Action. By its attachment to the first phalanx it flexes the metatarso-

phalangeal joint of the great toe.

The ADDUCTOR POLLICIS (fig. 212,
B
), which is larger than the pre-

ceding muscle and external to it, arises from the sheath of the tendon of

the peroneus longus, and from the bases of the second, third, and fourth

metatarsal bones. Anteriorly the muscle is united with the outer head of

the short flexor, and is inserted with it into the base of the metatarsal

phalanx of the great toe.

To the inner side is the flexor brevis ; and beneath the outer the exter-

nal plantar vessels and nerve are directed inwards.

Action. Its first action will be to adduct the great toe to the others, and
it will help afterwards in bending the matatarso-phalangeal joint of the toe.

The TRANSVERSALIS PEDIS (fig. 212,
D

) is placed transversely over the

heads of the metatarsal bones. Its origin is by fleshy bundles from the

capsule of the metatarso-phalangeal articulations of the four outer toes

(frequently not from the little toe), and from the fascia covering the inter-

ossei muscles. Its insertion into the great toe is united with that of the

adductor pollicis.
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Fig. 212. Fig 213.
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THIRD VIEW OF THK SOLE OP THE FOOT.

(Illustrations of Dissections.)

Muscles :

A. Flexor brevis pollicis.

B. Adductor pollicis.

c. Flexor brevis minimi digit).

D. Transversalis pedis.

A rteries :

a. Internal plantar, cut.

b. External plantar; and

c. Its four digital branches.

Nerve* :

1. Internal plantar.

2. External plantar.

3. Its superficial part, cut.

4. The deep part, with the plantar arch.

5. Two offsets to the outer two lumbricales

muscles.

FOURTH VIEW OF THE SOLE OF THE FOOT.

(Illustrations of Dissections.)

Muscles :

0. Three plantar interossei.

1. Four dorsal iuterossei.

Arteries :

a. Internal plantar, cut.

b. External plantar.

c. Its four digital branches.

d. Plantar arch.

e. Anterior titial entering the sole.

/. Arteria niagna pollicis

y. Branch to inner side of great toe.

h. Branch for the supply of great toe and the

next.

Nerves :

1. Internal plantar, cut.

2. External plantar.

3. Its superficial ;
and

4. its deep part, both cut
;
the latter supply-

ing offsets to the interossei muscles.

The cutaneous surface is covered by the tendons, and the nerves of the

toes ; and the opposite surface is in contact with the interossei muscles and
the digital vessels.

Action. It will adduct the great toe to the others, and then approxi-
mate the remaining toes.
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The FLEXOR BREVIS MINIMI DIGITI (fig. 212,
c
) is a small narrow

muscle on the metatarsal bone of the little toe, and resembles one of the

interossei. Arising behind from the metatarsal bone and the sheath of

the peroneus longus, it blends with the inferior ligament of the metatarso-

phalangeal articulation, and is inserted into the base of the metatarsal

phalanx of the toe; it is united also by fleshy fibives with the fore part of

the metatarsal bone.

Action. Firstly it bends the metatarso-phalangeal joint, and nextly it

draws down and adducts the fore part of the fifth metatarsal bone.

Dissection (fig. 2/3). In order that the deep vessels and nerves may
be seen, the flexor brevis and adductor pollicis are to be cut through at

the posterior part, and thrown towards the toes; but the nerves supplying
them are to be preserved. Beneath the adductor lie the plantar arch, and
the external plantar nerve, with their brandies; and in the first interos-

seous space is the part of the dorsal artery of the foot that enters the sole.

All these vessels and nerves with their branches require careful cleaning.
The muscles projecting between the metatarsal bones are the interossei;

the fascia covering them should be removed.

The PLANTAR ARCH (fig. 213, rf)
is the part of the external plantar

artery which reaches from the base of the metatarsal bone of the little toe

to the back of the first interosseous space: internally the arch is completed

by a communicating branch from the dorsal artery of the foot (e) (p. 624).
It is placed across the tarsal ends of the metatarsal bones, in contact with

the interossei, but under the flexor tendons, and the adductor pollicis to

which it gives many branches.

Venae comites lie on the sides of the artery, and the external plantar
nerve accompanies it.

From the front or convexity of the arch the digital branches are sup-

plied, and from the opposite side small nutritive branches arise.

Three small arteries, the posterior perforating, leave the under part:
these pass to the dorsum of the foot through the three outer metatarsal

spaces, and anastomose with the dorsal interosseous branches of the ante-

rior tibial artery.
The digital branches (c) are four in number, and supply both sides of

the three outer toes, and half the next. One to the outer side of the little

toe is single; but the others lie over the interossei in the outer three

metatarsal spaces, but beneath the transversalis pedis (fig. 212), and bi-

furcate in front to supply the contiguous sides of two toes. They give fine

offsets (fig. 212) to the interossei, to some lumbricales, and the transver-

salis pedis; and at the point of division they send small communicating
branches anterior perforating, to join the interosseous arteries on the

dorsum of the foot.

The first digital runs on the outer side of the little toe, supplying the

flexor brevis minimi digiti, and distributes small arteries to the teguments
of the outer border of the foot.

The second belongs to the sides of the fifth and fourth toes, and fur-

nishes a branch to the outer lumbrical muscle.

The third is distributed to the contiguous sides of the fourth and third

toes, and emits a branch to the third lumbricalis.

The fourth, or most internal, corresponds with the second interosseous

space, and ends like the others on the third and second digits; it may
assist in supplying the third lumbricalis.
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The last two digital are joined by superficial digitalis branches of the

internal plantar at the root of the toes.

On the sides of the toes the disposition of the arteries is like that of the

digital in the hand. They extend to the end, where they unite in an

arch, and give offsets to the sides and ball of the toe : and the artery on
the second digit anastomoses with a branch from the anterior tibial artery.
Near the front of both the metatarsal and the next phalanx, they form

anastomotic loops beneath the flexor tendons, from which the phuUmgeal
articulations are supplied.
The DORSAL ARTERY OF THE FOOT (fig. 213, e) enters the sole at the

posterior part of the first (inner) metatarsal space, and ends by inoscu-

lating with the plantar arch. By a large digital artery it furnishes

branches to both sides of the great toe and half the next, in the same man-
ner as the radial artery in the hand is distributed to one digit and a half.

The digital branch (/) (art. magna pollicis) extends to the front of the

first interosseous space, and divides into collateral branches (A) for the

contiguous sides of the great toe and the next; near the head of the meta-
tarsal bone it sends inwards, beneath the flexor muscles, a digital branch

(g) for the inner side of the great toe.

These arteries have the same arrangement along the toes as the other

digital branches; and that to the second digit anastomoses at the end of

the toe with a branch of the plantar arch.

EXTERNAL PLANTAR NERVE (fig. 213,
2

). The deep branch (
4

) of this

nerve accompanies the arch of the artery, and ends internally in the ad-

ductor pollicis. It furnishes branches to all the interossei; to the trans-

versalis pedis; and to the two external lumbrical muscles. The nerve

corresponds with the deep portion of the ulnar nerve in the hand.

Dissection. It will be needful to remove the transversalis pedis muscle,
to see a ligament across the heads of the metatarsal bones.

The transverse metatarsal ligament is a strong fibrous band, like that

in the hand (p. 280), which connects together all the metatarsal bones at

their anterior extremity. A thin fascia covering the interossei muscles is

connected to its hinder edge. It is concealed by the transversalis pedis,
and by the tendons, vessels, and nerves of the toes.

Dissection. To complete the dissection of the last layer of muscles, the

flexor brevis minimi digiti may be detached and thrown forwards. Di-

viding then the metatarsal ligament between the bones, the knife is to be

carried directly backwards for a short distance in the centre of each inter-

osseous space, except the first, in order that the two interossei muscles

may be separated from each other. All the interossei are visible in the

sole of the foot.

The fascia covering the. muscles should be taken away if any remains,
and the branches of the external plantar nerve to them should be dissected

out.

FOURTH LAYER OF MUSCLES (fig. 213). In the fourth and last layer
of the foot are contained the interossei, and the tendons of the tibialis pos-
ticus and peroneus longus.
The INTEROSSEI MUSCLES (fig. 213) are situate in the intervals between

the metatarsal bones : they consist of two sets, plantar and dorsal, like the

interossei in the hand. Seven in number, there are three plantar and four

dorsal ; and two are found in each space, except the innermost.

The plantar interossei^ o, belong to three outer metatarsal bones (fig.

213), and are slender fleshy slips. They arise from the under and inner



FOURTH LAYER OF MUSCLES. 625

surfaces of those bones ; and are inserted partly into the tibial side of the

base of the metatarsal phalanx of the same toes, and partly by an expan-
sion from each to the extensor tendons on the dorsum of the phalanx.
These muscles are smaller than the dorsal, and are placed more in the

sole of the foot.

The dorsal interossei, i, one in each space, arise by two heads from the

lateral surfaces of the bones between which they lie ; and are inserted like

the others into the side, and on the dorsum of the metatarsal phalanx of

certain toes : Thus, the inner two muscles belong to the second toe, one to

each"side ; the next appertains to the outer side of the third toe
; and the

remaining one to the outer side of the fourth toe.

The interossei are crossed by the external plantar artery and nerve, and
their digital branches, and lie beneath the transversalis pedis and the meta-
tarsal ligament. The posterior perforating arteries pierce the hinder ex-

tremities of the dorsal set.

Action. Like the interossei of the hand (p. 281) they will contribute to

the bending of the metatarso-phalangeal joints by the flexors, and will help
the extensors to straighten the last two phalangeal joints.

They can act also as abductors and adductors of the toes. Thus the

plantar set will bring the three outer towards the second toe ; and the

dorsal muscles will abduct from the middle line of the second toe the two
attached to that digit moving it to the right and left of the said line.

Dissection. Following the tendon of the tibialis posticus muscle from
its position behind the inner malleolus to its insertion into the scaphoid
bone, trace the numerous processes that it sends forwards and outwards.

Open also the fibrous sheath of the tendon of the peroneus longus, which
crosses from the outer to the inner side of the foot.

The tendon of the TIBIALIS POSTICUS is continued forwards over the

internal lateral ligament of the ankle joint, and over the astragalo scaphoid
articulation to be inserted into the prominence of the scaphoid bone.

From its insertion processes are continued to many of the other bones of

the toot : One is directed backwards to the margin of the groove in the os

calcis for the tendon of the flexor longus pollicis. Two offsets are directed

forwards ; one to the internal cuneiform bone; the other, much the largest,
is attached to the middle and outer cuneiform, to the os cuboides, and to

the bases of the second, third, and fourth metatarsal bones. In other words,

pieces are fixed into all the tarsal bones except one (astragalus) ; and into

all the metatarsal bones except two (first and fifth).

Where the tendon is placed beneath the articulation of the astragalus,
it contains a sesamoid bone, or fibro-cartilage.
The tendon of the PERONEUS LONGUS MUSCLE winds round the cuboid

bone, and is continued inwards in the groove on the under surface, to be

inserted into the internal cuneiform bone, and the base of the metatarsal

bone of the great toe ; and sometimes by a slip into the base of the second

metatarsal bone.

In the sole of the foot (fig. 213), it is contained in a sheath which is

crossed, towards the outer part, by the fibres of the long plantar ligament

prolonged to the tarsal ends of the third and fourth metatarsal bones ; but
it is formed internally only by areolar tissue. A separate synovial mem-
brane lubricates the sheath.

Where the tendon turns round the cuboid bone it is thickened, and con-

tains fibro-cartilage or a sesamoid bone.

40
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SECTION VI.

THE FRONT OF THE LEG.

Position. The limb is to be raised to a convenient height by blocks

beneath the knee, and the foot is to be extended in order that the muscles
on the front of the leg may be put on the stretch.

Dissection. To enable the dissector to raise the skin from the leg and

foot, one incision should be made along the middle line from the knee to

the toes, and this should be intersected by cross cuts at the ankle and the

root of the toes.

After the flaps of skin are reflected, the cutaneous vessels and nerves are

to be looked for. At the upper and inner part of the leg are some fila-

ments from the great saphenous nerve
; and at the outer side others, still

smaller, from the external popliteal nerve. Perforating the fascia in the

lower third, on the anterior aspect, is the musculo-cutaneous nerve, whose
branches should be pursued to the toes.

On the dorsum of the foot is a venous arch, which ends^ laterally in the

saphenous veins. On the outer side is the external saphenous nerve ; and
about the middle of the instep the internal saphenous nerve ceases. In the

interval between the great toe and the next is the cutaneous part of the

anterior tibial nerve.

The digital nerves should be traced to the ends of the toes by removing
the integuments : and after the several vessels and nerves are dissected,
the fat is to be taken away, in order that the fascia may be seen.

The venous arch on the dorsum of the foot has its convexity turned

forwards, and receives digital branches from the toes ; at its concavity it

is joined by small veins from the instep. Internally and externally it

unites with the saphenous veins.

The internal saphenous vein begins at the inner side of the great toe,

and in the arch. It ascends along the inner side of the foot, and in front

of the inner ankle to the inside of the leg (p. 606). 'Branches enter it

from the inner side and sole of the foot.

The external saphenous vein begins on the outside of the little toe and

foot, as well as in the venous arch ; and it is continued below the outer

ankle to the back of the leg (p. 606).
CUTANEOUS NERVES (fig. 214). The superficial nerves on the front

of the leg and foot are derived mainly from branches of the popliteal

trunks, viz., from the musculo-cutaneous and anterior tibial nerves of the

external popliteal, and from the external saphenous nerve of the internal

popliteal. Some inconsiderable offsets ramify on the sides of the leg from
the internal saphenous and external popliteal.
The musculo-cutaneous nerve (

2

) ends on the dorsum of the foot and
toes. Perforating the fascia in the lower third of the leg with a cutane-

ous artery, it divides into two principal branches (inner and outer), which

give dorsal digital nerves to the sides of all the toes, except the outer part
of the little toe and the contiguous sides of the great toe and the next.

The branches may be traced in the integument as far as the end of the

last phalanx.
The inner branch

(
3
) communicates with the internal saphenous nerve,
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and supplies the inner side of the foot and great Fig. 214.

toe : it joins also the anterior tibial nerve.

The outer branch (
4

)
divides into three nerves ;

these lie over the three outer interosseous spaces,

and bifurcate at the web of the foot for the con-

tiguous sides of the four toes corresponding with

those spaces ; it joins the external saphenous
nerve on the outer part of the foot.

The anterior tibial nerve (') becomes cutane-

ous in the first interosseous space, and is distri-

buted to that space, and to the opposed sides of

the great toe and the next. The musculo-cuta-

neous nerve joins it, and sometimes assists in

supplying the same toes.

The external saphenous nerve (fig. 2

comes from the back of the leg below the

ankle, and is continued along the foot to the
o\\t-//jt

side of the little toe ; all the outer margin of the J
foot receives nerves from it, and the offsets to-

wards the sole are larger than those to the dor-

sum. Occasionally it supplies both sides of the

little toe and part of the next.

Internal saphenous nerve (
5

).
A part of this

nerve is continued along the vein of the same

name to the middle of the instep, where it

ceases mostly in the integuments, but some

branches pass through the deep fascia to end in

the tarsus.

The fascia of the front of the leg is thickest

near the knee joint, where it gives origin to

muscles. It is fixed laterally into the tibia and

fibula. Intermuscular septa are prolonged from

the deep surface ;
and one of these, which is at-

tached to the fibula, separates the muscles on the

front from those on the outer side of the leg.

Superiorly the fascia is connected to the heads

of the leg bones, but inferiorly it is continued to

the dorsum of the foot.

Above and below the ankle joint it is strength-
ened by some transverse fibres, and gives origin
to the two parts of the anterior annular ligament ;

and below the end of the fibula it forms another band, the external annular

ligament.
Dissection. The fascia is to be removed from the front of the leg and

the dorsum of the foot, but the thickened band of the annular ligament
above and below the end of the tibia is to be left. In separating the

fascia from the subjacent muscles, let the edge of the scalpel be directed

upwards.
In like manner the fascia may be taken from the peronei muscles on the

outside of the fibula, but without destroying the band (external annular

ligament) below that bone.

On the dorsum of the foot the dorsal vessels with their nerve are to be

displayed, and the tendons of the short and long extensors of the toes are

CtTTANF-ors NBRVES OF THE
FRONT OP THE LEO AND
FOOT.

1. Anterior tibial.

2. Muscalo-ciitaneous, with 3,

its inner, and 4, its outer

piece; the usual distri-

bution is not shown in

the cat.

5. Internal saphenous.
6. Offsets of external popliteal.
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to be traced to the ends of the digits. In the leg the anterior tibial nerve

and vessels are to be followed from the dorsum into their intermuscular

space, and are then to be cleaned as high as the knee.

The anterior annular ligament consists of two parts, upper and lower,
which confine the muscles in their position : the former serving to bind

the fleshy parts to the bones of the leg, and the latter to keep down the

tendons on the dorsum of the foot :

The upper part (fig. 215,
3

), above the level of the ankle-joint, is at-

tached laterally to the bones of the leg ; it possesses one sheath with

synovial membrane for the tibialis anticus.

The lower part is situate in front of the tarsal bones. It is inserted

externally by a narrow piece into the upper surface of the os calcis, in

front of the interosseous ligament ; and internally, where it is thin and

widened, into the plantar fascia and the inner malleous. In this piece of

the ligament there are three sheaths : an inner one for the tibialis anticus ;

an outer for the extensor longus digitorum and peroneus tertius ; and an
intermediate one for the extensor pollicis. Separate synovial membranes
line the sheaths.

The external annular ligament is placed below the fibula, and is at-

tached on the one side to the outer malleolus, and on the other to the os

calcis. Its lower edge is connected by fibrous tissue to the sheaths of the

peronei muscles on the outer side of the os calcis. It contains the two
lateral peronei muscles in one compartment ; and this is lined by a syno-
vial membrane, which sends two offsets below into the sheaths of the

peronei muscles.

The MUSCLES ON THE FRONT OF THE LEG (fig. 215) are three in num-
ber. The large muscle next the tibia is the tibialis anticus ; that next

the fibula, the extensor longus digitorum ; whilst a small muscle, appa-

rently the lower part of the last, with a separate tendon to the fifth meta-

tarsal bone, is the peroneus tertius. The muscle between the tibialis and
extensor digitorum, in the lower half of the leg, is the extensor pollicis.

On the dorsum of the foot only one muscle appears, the extensor brevis

digitorum.
The TIBIALIS ANTICUS (fig. 215,

J

) reaches the tarsus: it is thick and

fleshy in the upper, but tendinous in the lower part of the leg. It arises

from the outer tuberosity and the upper half or more of the tibia ; from

the contiguous part of the interosseous ligament ; and from the fascia of

the leg and the intermuscular septum between it and the next muscle.

Its tendon begins below the middle of the leg, and passes through com-

partments in the pieces of the annular ligament, to be inserted into the

internal cuneiform bone, and the metatarsal bone of the great toe.

The muscle is subaponeurotic. It lies at first outside the tibia, resting
on the interosseous membrane, but it is then placed, successively, over the

end of the tibia, the ankle-joint, and the inner tarsal bones. The outer

border touches the extensor muscles of the toes, and conceals the anterior

tibial vessels.

Action. Supposing the foot not fixed, the tibialis bends the ankle,

moves the great toe towards tl.e middle line of the body, and raises the

inner border of the foot.

If the foot is fixed it can lift the inner border with the tibialis posticus,
and support the foot on the outer edge.

If the tibia is slanting backwards, as when the advanced limb reaches

the ground in walking, it can bring forwards and make steady that bone.
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The EXTENSOR PROPRIUS POLLicis (fig. 215) is deeply placed at its

origin between the former muscle and the extensor longus digitorum, but

its tendon becoms superficial on the dorsurn of the foot. The muscle

arises from the middle three-fifths of the narrow anterior part on the inner

surface of the fibula, and from the interosseous ligament for the same dis-

tance. At the ankle it ends in a tendon, which comes to the surface

through a sheath in the lower piece of the annular ligament, and continues

over the inner part of the tarsus to be inserted into the base of the last

phalafix of the great toe.

The anterior tibial vessels lie on the inner side of the muscle as low as

the sheath in the ligament, but afterwards on the outer side of its tendon,

so that they are crossed by it beneath the ligament.
Action. It straightens the great toe by extending the phalangeal joints,

and afterwards bends the ankle.

When the foot is fixed on the ground and the tibia slants backwards,
the muscle can draw forwards that bone.

The EXTENSOR LONGUS DIGITORUM (fig. 215,
2

)
is fleshy in the leg,

and tendinous on the foot, like the tibial muscle. Its origin is from the

head and three- fourths of the narrow part of the inner surface of the fibula ;

from the external tuberosity of the tibia, and about an inch (above) of the

interosseous membrane ; and from the fascia of the leg and the intermus-

cular septum on each side. The tendon enters its sheath in the annular

ligament with the peroneus tertius, and divides into four pieces. Below
the ligament these slips are continued to the four outer toes, and are in-

serted into the middle and ungual phalanges :

On the metatarsal phalanx the tendons of the long and short extensor

join with prolongations from the interossei and lumbricales to form an

aponeurosis ; but a tendon from the short extensor is not united to the

expansion on the little toe. At the further end of this phalanx the apo-
neurosis is divided into three parts a central and two lateral ; the central

piece is inserted into the base of the middle phalanx, while the lateral

unite at the front of the middle, and are fixed into the ungual phalanx.
In the leg the muscle is placed between the peronei on the one side,

and the tibialis anticus and extensor proprius pollicis on the other. It

lies on the fibula, the lower end of the tibia, and the ankle-joint. On the

foot the tendons rest on the extensor brevis digitorum ; and the vessels

and nerve are internal to them.

Action. The muscle extends the joints of the four outer toes from root

to tip, as in the fingers; and still acting, bends the ankle-joint.
If the tibia is inclined back, as when the foot reaches the ground in

walking, it will be moved forwards by this and the other muscles on the

front of the leg.

The peroneus tertius is situate below the extensor longus digitorum,
from which it is seldom separate. It arises from the lower fourth of the

narrow part of the inner surface of the fibula, from the lower end of the

interosseous ligament, and from the intermuscular septum between it and
the peroneous brevis muscle. And it is inserted into the tarsal end (up-

per surface) of the metatarsal bone of the little toe.

This muscle has the same connections in the leg as the lower part of

the long extensor, and is contained in the same space in the annular

ligament.
Action. The muscle assists the tibialis in bending the ankle, and in
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drawing forwards the fibula when the leg is advanced to make a step in

walking.
The ANTERIOR TIBIAL ARTERY (fig. 215,*) extends from the bifurca-

tion of the popliteal trunk to the front of the ankle joint. At this spot it

becomes the dorsal artery of the foot.

Fig. 215.

ANTERIOR TIBIAL VESSEL AND MUSCLES (Quain's Arteries).

1. Tibialns antlcus muscle. 3. Part of anterior annular ligament.

2. Extensor pollicis and extensor long-us digi- 4. Anterior tibial artery: the nerve outside it

toruni drawn aside. is the anterior tibial.

The course of the artery is forwards through the aperture in the upper

part of the interosseous membrane, along the front of that membrane, and
over the tibia to the foot. A line from the inner side of the head of the

fibula to the centre of the anlde will mark the position of the vessel.

For a short distance (about two inches) the artery lies between the
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tibialis anticus and the extensor longus digitorum ; afterwards it is placed
between the tibial muscle and the extensor proprius pollicis till near the

lower end, where the last muscle becomes superficial, and crosses to the

inner side. The vessel rests on the interosseous membrane in two-thirds

of its extent, being overlapped by the fleshy bellies of the contiguous

muscles, so that it is at some depth from the surface ; but it is placed in

front of the tibia and the ankle joint in the lower third, and is compara-
tively superficial between the tendons of the muscles.

Venae comites entwine around the artery, covering it very closely with

cross branches on the upper part. The anterior tibial nerve approaches
the tibial vessels about the middle third of the leg, and continues with them,

crossing once or twice : at the lower end of the artery the nerve lies on

the outer side.

Branches. In the leg the anterior tibial artery furnishes mostly mus-
cular offsets, but near the knee and ankle the following named branches

take origin.
a. Cutaneous branches arise at intervals ; and the largest accompanies

the musculo-cutaneous nerve, and supplies the contiguous muscles.

b. A recurrent branch arises as soon as the trunk appears above the

interosseous membrane, and ascends in the tibialis anticus to the knee

joint : on the joint it anastomoses with the other articular arteries.

c. Malleolar arteries (internal and external) spring near the ankle joint,
and are distributed over the ends of the tibia and fibula. The internal is

the least regular in size and origin ; the external anastomoses with the

anterior peroneal artery.
d. Some small articular branches are supplied from the lower end of

the artery to the ankle joint.
The DORSAL ARTERY of the foot is the continuation of the anterior tibial,

and extends from the front of the ankle joint to the posterior part of the

first interosseous space : at this interval it passes downwards between the

heads of the interosseous muscle, to end in the sole (p. 624).
The artery is supported by the inner row of the tarsus, viz., the astra-

galus, and the scaphoid and cuneiform bones ; and it is covered by the

integuments and the deep fascia, and by the inner piece of the extensor

brevis muscle. The tendon of the extensor pollicis lies on the inner side,

and that of the extensor longus digitorum on the outer side, but neither is

near the vessel.

The veins have the same position with respect to the artery as in the

leg ; and the nerve is external to it.

Peculiarities. On the dorsum of the foot the artery is often removed further
outwards than the line from the centre of the ankle to the posterior part of the
first interosseous space. Further, the place of the arterj

r may be taken by a large
anterior peroneal branch.

Branches. Offsets are given to the bones and ligaments of the foot :

those from the outer side of the vessel are named tarsal and metatarsal

from their distribution. A small interosseous branch is furnished to the

first metatarsal space.
a. The tarsal branch arises opposite the scaphoid bone, and runs be-

neath the extensor brevis digitorum to the outer side of the foot, where it

divides into twigs that inosculate with the metatarsal, plantar, and ante-

rior peroneal arteries : it supplies offsets to the extensor muscle beneath

which it lies.
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b. The metatarsal branch takes an arched course to the outer part of

the foot, near the base of the metatarsal bones and beneath the extensor

muscle, and anastomoses with the external plantar and tarsal arteries.

c. From the arch of the metatarsal branch three dorsal interosseous

arteries are furnished to the three outer metatarsal spaces ; and the exter-

nal of these sends a branch to the outer side of the little toe. They sup-

ply the interossei muscles and divide at the cleft of the toes into two small

dorsal digital branches.

At the fore part of the metatarsal space each interosseous branch joins
a digital artery in the sole of the foot by means of the anterior per-

forating twig ; and from the beginning of each a small branch, posterior

perforating, descends to the plantar arch.

d. The first interosseous branch (art. dorsalis pollicis) arises from the

trunk of the artery as this is about to leave the dorsum of the foot ; it ex-

tends forwards in the space between the first two toes, and is distributed

by dorsal digital pieces like the other dorsal interosseous offsets.

The ANTERIOR TIBIAL VEINS have the same extent and connections as

the vessel they accompany. They take their usual position along the

artery, one on each side, and form loops around it by cross branches ; they
end in the popliteal vein. The branches they receive correspond with

those of the artery ; and they communicate with the internal saphenous
vein.

Dissection. To examine the extensor brevis digitorum on the dorsum of

the foot, cut through the tendons of the extensor longus and peroneus ter-

tius below the annular ligament, and throw them towards the toes. The
hinder attachment of the muscle to the os calcis is to be defined.

The EXTENSOR BREVIS DiGiTORCM arises from the outer surface of the

os calcis in front of the sheath for the peroneus brevis muscle, and from
the lower band of the anterior annular ligament. At the back of the meta-

tarsal bones the muscle ends in four tendons, which spring from as many
fleshy bellies, and are inserted into the four inner toes. The tendon of the

great toe has a distinct attachment to the base of the metatarsal phalanx ;

but the rest are united to the outer side of the long extensor tendons, and
assist to form the expansion on the metatarsal phalanx (p. 629).

The muscle lies on the tarsus, and is partly concealed by the tendons of

the long extensor. Its inner belly crosses the dorsal artery of the foot.

Action. Assisting the long extensor, it straightens the four inner toes,

separating slightly from each other.

Dissection. The branches of artery and nerve which are beneath the

extensor brevis will le laid bare by dividing that muscle near its front,

and turning it upwards.

By cutting through the lower band of the annular ligament over the

tendon of the extensor pollicis, and throwing outwards the external half

of it, the different sheaths of the ligament, the attachment to the os

calcis, and the origin of the extensor brevis digitorum from it may be ob-

served.

The anterior tibial and musculo-cutaneous nerves are now to be followed

upwards to their origin from the external popliteal : and a small branch to

the knee-joint from the same source is to be traced through the tibialis

anticus.

NERVES TO THE FRONT OF THE LEG. Between the fibula and the pero-
neus longus muscle the external popliteal nerve divides into recurrent

articular, musculo-cutaneous, and anterior tibial branches.
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The recurrent articular branch is small, and takes the course of the

artery of the same name through the tibialis anticus muscle to the knee

joint.
The musculo-cutaneous nerve is continued between the extensor longus

digitorum and the peronei muscles to the lower third of the leg, where it

pierces the fascia, and is distributed to the dorsum of the foot and the toes

(p. 626). Before the nerve becomes cutaneous it furnishes branches to

the two larger peronei muscles.

The anterior tibial nerve (fig. 215) (interosseous) is directed beneath the

extensor longus digitorum, and reaches the tibial artery about the middle
third of the leg. From this spot it takes the course of the vessel along
the foot to the first interosseous space (p. 627). In the leg it crosses the

anterior tibial vessels once or more, but on the foot it is generally external

to the dorsal artery.
Branches. In the leg the nerve supplies the anterior tibial muscle, the

extensors of the toes, and the peroneus tertius. On the dorsum of the foot

it furnishes a considerable branch to the short extensor ; this is enlarged,
and gives offsets to the articulations of the foot.

MUSCLES ON THE OUTER PART OF THE LEG (fig. 209). Two muscles

occupy this situation, and are named peronei from their attachment to the

fibula ; they are distinguished by the terms longus and brevis. Intermus-

cular processes of fascia, which are attached to the fibula, isolate these

muscles from others.

The PERONEUS LONGUS (fig. 209, ), the more superficial of the two

muscles, passes into the sole of the foot round the outer border. It arises

from the head, and the anterior surface of the shaft of the fibula for two-

thirds of the length, gradually tapering downwards ; from the external

border nearly to the malleolus ; and from the fascia and the intermuscular

septa. Inferiorly it ends in a tendon which is continued through the ex-

ternal annular ligament, with the peroneus brevis, lying in the groove at

the back of the external malleolus ; and it passes finally in a separate

sheath, below the peroneus brevis along the side of the calcis and through
the groove in the outer border of the cuboid bone, to the sole of the foot.

Its position in the foot, and its insertion are described before (p. 625).
In the leg the muscle is immediately beneath the fascia, and lies on the

peroneus brevis. Beneath the annular ligament it is placed over the

middle piece of the external lateral ligament of the ankle with the peroneus
brevis, and is surrounded by a single synovial membrane common to both.

The extensor longus digitorum and the soleus are fixed to the fibula late-

rally with respect to it, one being on each side.

Action. With the foot free the muscle extends the ankle : then it can

depress the inner, and raise the outer border of the foot in the movement
of eversion.

When the foot rests on the ground it assists to lift the os calcis, and the

weight of the body as in standing on the toes, or in walking. And in

rising from a stooping posture it draws back the fibula.

The PERONEUS BREVIS (fig. 209,
H
) reaches the outer side of the foot,

and is smaller than the preceding muscle, and inferior in position to it.

It arises from the anterior surface of the shaft of the fibula for about the

lower two-thirds, extending upwards by a pointed piece internal to the

other peroneus ; and from the intermuscular septum in front. Its tendon

passes with that of the peroneus longus through the external annular liga-

ment, and is placed next the fibula as it turns below this bone. Escaped
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from the ligament, the tendon enters a distinct fibrous sheath, which con-

ducts it along the tarsus to its insertion into the projection at the base of

the metatarsal bone of the little toe.

In the leg the muscle reaches in front of the peroneus longus. On the

outer side of the os calcis it is contained in a sheath above the tendon of

the former muscle ; and each sheath is lined by a prolongation from the

common synovial membrane behind the outer ankle.

Action. If the foot is unsupported this peroneus extends the ankle,
and moves the foot upwards and outwards in eversion.

Like the long muscle, it is able if the foot is supported to raise the heel,

and to bring back tlie fibula as the body rises from stooping.

SECTION VII.

LIGAMENTS OF THE KNEE, ANKLE, AND FOOT.

Directions. In examining the remaining articulations of the limb, the

student may take first the knee-joint, unless this has become dry ; in that

case the ligaments of the leg, ankle-joint, and foot may be dissected whilst

the knee is being moistened.

Dissection. For the preparation of the ligaments of each articulation,

it is sufficient to detach the muscles and tendons from around it, and to

remove the areolar tissue or fibrous structure which may obscure or con-

ceal the ligamentous bands. In the knee a kind of aponeurotic capsule is

to be defined on the front of the joint.
Some tendons, namely, those of the biceps, popliteus, adductor magnus,

and semimembranosus, are to be followed to their insertion, and a part of

each is to be left.

ARTICULATIONS OF THE KNEE. The knee is the largest hinge joint
in the body, and is formed by the contiguous ends of the tibia and femur,
with the patella. The articular surfaces of the bones are covered with

cartilage, and are maintained in apposition by strong and numerous liga-
ments.

The capsule (fig. 216) is an aponeurotic covering on the front of the

joint, which closes the wide intervals between the anterior and the lateral

ligaments ; and is derived from the fascia lata united with fibrous offsets

of the extensor and flexor muscles. It covers the anterior and the exter-

nal lateral ligament, being inserted below into the heads of the tibia and
fibula ; and it blends on the inner side with the internal lateral ligament.
It is not closely applied to the synovial membrane, but it is united below
with the interarticular fibro-cartilages.

Dissection. Four external ligaments, anterior and posterior, internal

and external, are situate at opposite points of the articulation. The poste-
rior and the internal lateral ligament will appear on the removal of the

areolar tissue from their surfaces ; but the anterior and the external lateral

are covered by the aponeurosis on the fore part of the joint, and will not

be laid bare till this has been cut through. If there is a second external

lateral band present, it is not concealed by the aponeurosis.
The external lateral ligament (fig. 216,

2

) is round and cord-like. It is

attached to the outer condyle of the femur below the tendon of the gas-
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trocnemius, and descends vertically between two pieces of the tendon of

the biceps to a depression on the upper and outer part of the head of the

fibula. Beneath the ligament are the tendon of the popliteus, and the

external lower articular vessels and nerve.

Fig. 216. Fig. 217.

EXTERNAL LIQAMENT OF THE KNEE-JOINT. INTERNAL LIGAMENT OF THE KNEE-JOINT.

(Bourgery). (Botirgery.)

1. Anterior ligament. 1. Tendon of the extensor muscle ending below

2. External lateral ligament. in the ligament of the patella, 2.

3. Iiiterosseous ligament. 3. Internal lateral ligament.

4. Part of the capsule. 4. Lateral part of the capsule.

A second fasciculus is sometimes present behind the other, but it is not

attached to the femur : it is connected above with the gastrocnemius, and
below with the posterior prominence of the head of the fibula.

The tendon of the biceps is inserted by two pieces into the points on

the head of the fibula ; and from the anterior of these there is a prolonga-
tion to the head of the tibia. The external lateral ligament passes be-

tween the pieces into which the tendon is split.

The tendon of the popliteus may be followed by dividing the posterior

ligament. It arises from the fore part of the oblong depression on the

outer surface of the external condyle of the femur. In its course to the

outside of the joint, it crosses the external semilunar fibre-cartilage and
the upper tibio-peroneal articulation. When the joint is bent, the tendon

lies in the hollow on the condyle ; but slips out of that groove when the

limb is extended.

The tendon of the adductor magnus is inserted into a tubercle on the

internal condyle of the femur, above the attachment of the internal lateral

ligament.
The internal lateral ligament (fig. 217,

3

) is attached to the condyle of

the femur, where it blends with the capsule ; but becoming thicker below,
and separate from the rest of the capsule, it is fixed for about an inch into

the inner surface of the tibia, below the level of the ligamentum patellae.

The tendons of the sartorius, gracilis, and semitendinosus muscles lie

over the ligament ; and the tendon of the semimembranosus, and the

internal lower articular vessels and nerve are beneath it. To the posterior

edge some fibres of the tendon of the semimembranosus are added.
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The tendon of the semimembranosus muscle is inserted beneath the

internal lateral ligament into an impression at the back of the inner tuber-

osity of the head of the tibia : between it and the bone is a synovial
bursa. The tendon sends some fibres to the internal lateral ligament, a

prolongation to join the fascia on the popliteus muscle, and another to the

posterior ligament of the knee joint.
The posterior ligament (ligament of Winslow), wide and membranous,

covers the back of the jofnt between the two lateral, and is joined by
fibres from the tendon of the 'semimembranosus, which are directed across

the joint to the outer side. It is fixed below to the head of the tibia

behind the articular surface, and above to the femur, but by strongest
fibres opposite the intercondyloid notch. Numerous apertures exist in it

for the passage of the vessels and nerves to the interior of the articulation ;

and the tendon of the popliteus pierces it.

The anterior ligament (ligamentum patella?) (fig. 217,
2

), part of the

tendon of insertion of the extensor muscle of the knee (p. 571), is two
inches long. Superiorly it is attached to the lower part of the patella,
and to the depression on the inner surface of the apex ; and inferiorly it

is inserted into the tubercle of the head of the tibia, and into an inch of

the bone below it. An expansion of the triceps extensor covers it; and
a bursa intervenes between it and the top of the tubercle of the tibia.

Dissection (fig. 218). To see the reflections of the synovial membrane
raise the knee on blocks, and open the joint by an incision on each side,

ig. 218.

THE CAPSULE OF THE KNEE-JOINT CUT ACROSS, AND THE PATELLA THROWN DOWN TO SHOW THE
NAMED FOLDS OF THE SYNOVIAL SAC.

a. Mucous ligament. b. Internal, and c, external alar ligament.

above the patella. When the anterior part of the capsule with the patella
is thrown down, a fold (mucous ligament) will be seen extending from the

intercondyloid fossa of the femur to a mass of fat below the patella. On
each side of the knee-pan is a similar fold (alar ligament) over some fat.

The limb may be laid flat on the table, and some of the posterior liga-
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rnent may be removed, to show the pouches of the synovial membrane
which project behind over the condyles of the femur; but the limb is to

be replaced in the former position before the parts are learnt.

The synovial membrane (fig. 218) lines the interior of the capsule, and
is continued to the articular ends of the bones. It invests the interarticular

cartilages after the manner of serous membranes, and sends a pouch be-

tween the tendon of the popliteus and the external fibre-cartilage and the

head of the tibia ; it is also reflected over the strong crucial ligaments at

the back of the joint.
There are three named folds of the synovial membrane. One in the

centre of the joint is the mucous ligament (a), which contains small ves-

sels and some fat, and extends from the interval between the condyles to

the fat below the patella. Below and on each side of the patella is another

fold alar ligament (b and c), which is continuous with the former below

the patella, and is placed over a mass of fat : the inner (&) is prolonged
farther than the outer by a semilunar piece of the serous membrane.
At the back and front of the articulation pouches are prolonged beneath

the tendons of muscles. Behind there are two, one on each side, between

the condyle of the femur and the tendinous head of the gastrocnemius.
On the front, the sac projects under the extensor muscle one inch above

the articular surface ; and if it communicates with the bursa in that situa-

tion, it will reach two inches above the joint surface of the femur. When
the joint is bent there is a greater length of the serous sac above the patella.

Fat around the joint. Two large masses are placed above and below

the patella, and some fat is located around the crucial ligaments.
The infra- patellar mass, the largest of all, fills the interval between the

patella with its ligament and the head of the tibia, and gives origin to the

ridges of the synovial membrane. From it a piece is continued around

the patella : but it is larger at the inner margin of the bone, than on the

outer, and overhangs the inner perpendicular facet. During extension of

the joint the infra-patellar pad is applied to, and lubricates the articular

surfaces of the femur.

The supra-patellar pad is interposed between the triceps extensor and
the femur around the top of the synovial sac, and is greater on the outer

than on the inner side.

Dissection (fig. 219). The ligamentous structures within the capsule
will be brought into view, whilst the limb is still in the same position, by
throwing down the patella and its ligament, and clearing away the fat

behind it. Jn this step the student must be careful of a small transverse

band which connects anteriorly the interarticular cartilages.
The remains of the capsule and other ligaments, and the synovial mem-

brane are next to be cleared away from the front and back of the crucial

ligaments, and from the interarticular cartilages. Whilst cleaning the

posterior crucial the limb is to be placed flat on the table with the patella
down ; and the student is to be careful of a band before it from the exter-

nal fibro-cartilage, or of two bands, one before and the other behind it.

Ligaments within the capsule. The ligamentous structures within the

capsule consist of the central crucial ligaments, and of two plates of fibro-

cartilage on the head of the tibia.

The crucial ligaments (fig. 219) are two strong fibrous cords between
the ends of the tibia and femur, which maintain in contact the bones.

They cross one another somewhat like the legs of the letter X, and have
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X
\?.

T3

O

p. 219 "

received their name from that circumstance. One is much anterior to

the other at the attachment to the tibia.

The anterior ligament (y) is most oblique in its direction, and is smaller

than the posterior. Inferiorly it is attached in front of the spine of the

tibia, close to the inner articular surface, reaching back to the inner point
of the spine : superiorly it is inserted by its posterior shorter fibres into

the back of the outer condyle of the femur, and by the anterior or longer
into the hinder part of the intercondyloid fossa.

The posterior ligament (<?) is almost vertical between the bones at the

back of the joint. By the lower end it is fixed to the hindermost impres-
sion of the hollow behind the spine of the

tibia, near the margin of the bone; and
above its posterior shorter fibres are in-

serted into the inner condyle along the side

of the oblique curve, whilst the anterior

an(^ l nger reach the fore part of the inter-

The use of these ligaments in the move-
ments f the joint, after the external liga-

ments have been cut through may now be

As long as both ligaments are whole the

bones cannot be separated from each other.

Rotation in of the tibia is stopped by
the anterior crucial. Rotation out is not

checked by either ligament; for the bands

uncross in the execution of the movement,
anc' w*^ permit the tibia to be put hind

Supposing the tibia to move, as in

straightening the limb, the anterior pre-
vents that bone being carried too far for-

wards by the extensor tendon, or by force ;

, , ,. , , .
J

.

ant* tne ligament is brought into action at

^e en(^ ^ extension, because the tibia is

being put in front of the femur. Its US6 is

shown by cutting it across, and leaving the

posterior entire, as then the tibial articulat-

surfaces can be placed in front of the
f , . .. , , c . c ., ...
femoral m the half bent state of the joint.
The posterior crucial arrests the too

great movements backwards of the tibia by
the flexors or by force ; and it is stretched

in extreme flexion, in which the tibia is being drawn back from the femur.

This use will be exemplified by cutting across the posterior (in another

joint or in another dissection) and leaving entire the anterior : when this

has been done the articular surfaces of the tibia can be carried nearly

altogether behind the condyles of the femur.

The interarticular or semilunar fibro-cartilages (fig. 220) cover partly
on each side the articular surface of the tibia.

They are thick at the outer margin, where they are united by fibres to

the capsule, and are thin at the inner edge ; they are hollowed on the

upper surface, so as to assist in giving depth to the fossae for the reception

ISTBKAKTICULAR LIGAMENTS OF THE
KsEB-JoiNT.

a. internal and

6. External' semilunar flbro-cartilage ;

the latter rather displaced by the

bending of the joint.

e. Posterior crucial ligament, with d,

the ascending ligamentous band
of the external flbro-cartilage.

/. Anterior crucial ligament.

g. Pateiiar surface of the femur.
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of the condyles of the femur, but are flattened below. Inserted into the

tibia at their extremities, they are coarsely fibrous at their attachment to

the bone, like the crucial ligaments ; and they become cartilaginous only
where they lie between the articular surfaces. The synovial membrane is

reflected over thi>m.

The internal cartilage (a) is ovoid in form, and is a segment of a larger
circle thaw the external. In front it is attached by a pointed part to the

anterior margin of the head of the tibia,

in front of the anterior crucial liga- Fig. 220.

ment. At the back, where it is much
wider, it is fixed to the inner lip of the

hollow behind the spine of the tibia,

between the attachment of the other

cartilage and the posterior crucial liga-
ment.

The external cartilage (6) is nearly
circular in form, and is connected to

the bone within the points of attach-

ment of its fellow. Its anterior part is

fixed in front of the spine of the tibia,

close to the outer articular surface, and

opposite the anterior crucial ligament,
which it touches ; and its posterior

extremity is inserted behind and be-

tween the two osseous points of the

spine. This fibre-cartilage is less

closely united to the capsule than the

internal, for the fore part is in the cen-

tre of the joint, and the tendon of the

popliteus muscle separates it behind

from that membrane.
The outer fibro-cartilage is provided with two accessory bands, one at

the fore part, the other behind.

The anterior or transverse ligament (c) is a narrow band of fibres be-

tween the semilunar cartilages at the front of the joint. Sometimes it is

scarcely perceptible.
The posterior or ascending band (d), thicker and stronger than the

other, springs from the back of the outer fibro-cartilage, and is inserted

into the femur as a single band (fig. 219, d) in front of the posterior

crucial, or as two bands one being before, and the other behind that

ligament.
Use. The fibro-cartilages deepen the sockets of the tibia for the recep-

tion of the condyles of the femur, and fill the interval between the articu-

lar surfaces of the bones at the circumference of the joint ; they moderate
the injurious effect of pressure of the one bone on the other ; and cause
the force of shocks to be diminished in transmission.

In flexion and extension they move forwards and backwards with the

tibia. During flexion they recede somewhat from the fore part of the

joint, and surround the condyles of the femur; but in extension they are

flattened out on the surface of the tibia. Of the two cartilages the ex-
ternal moves the most in consequence of its ends being less attached to

the capsule.

VIEW op THE HEAD OF THE TIBIA WITH
THE FlBRO CARTILAGES ATTACHED : THB
CRUCIAL LIGAMENTS HAVE BEEN CUT

THROUGH.

a. Inner, and 6, outer semilunar fibro-car-

tilage.

c. Transverse, and d, ascending or poste-

rior band (cut) of the external carti-

lage.

e. Posterior, and /, anterior crucial liga-

ment.

Tn'"'
OF

2oiiege.
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In rotation the fibre-cartilages follow the tibial movements, but the ex-

ternal is most displaced by the projecting outer condyle of the femur.

The accessory bands in front and behind serve to retain in place the

least fixed external fibro-cartilage ; thus the anterior ligament keeps for-

wards the fore part of that cartilage in flexion, and the posterior secures

the back of the same from displacement in rotation.

Articular surfaces of the bones. The end of the femur is marked by a

patellar and two tibial surfaces.

The patellar is placed in the middle line above the others ;
it is hol-

lowed along the centre, with a slanting surface on each side, the outer

being the larger of the two.

The surfaces for contact with the tibia, two in number, occupy the

ends of the condyles, and are separated from the patellar impression by an

oblique groove on each side. On the centre of each is a somewhat flat-

tened part, which is in contact with the tibia in standing; and at the

posterior third is a more convex portion, which touches the tibia in rota-

tion.

The inner condyle of the femur is curved at its anterior third, the con-

cavity being directed out: this has been named the "oblique curvature."

Close to the curved part is a semilunar facet, which touches the perpen-
dicular surface of the patella in extreme flexion.

On the head of the tibia are two slight articular hollows, the inner being
the deeper and larger, which rise towards the middle of the bone, on the

points of the tibial spine.
The joint-surface of the patella is marked by the following impressions.

Close to the inner edge is a narrow perpendicular facet, and along the

lower border is a similar transverse mark. Occupying the rest of the

bone is a squarish surface, which is subdivided by a vertical' and a trans-

verse line into two pairs of marks upper and lower. (Goodsir, Edinb.

Med. Jour., 1855.)
Movements of the joint. The chief movements of the knee are two in

number, bending and straightening, like the elbow ; but there is, in addi-

tion, rotation of the tibia when the joint is bent.

Flexion and extension. Each of these movements may be divided into

stages for the purpose of particularizing changes in its direction.

Inflexion the tibia with its fibro-cartilages moves backwards round the

end of the femur ; and its extent is limited by the extensor muscle, and

by the meeting of the calf of the leg with the thigh.
For the anterior third of the movement the tibia is directed down and

in along the oblique curve of the inner condyle, giving rise to rotation

inwards of that bone
;
but for the posterior two-thirds, the tibia passes

straight back over the condyles.
All the external ligaments are relaxed, except the anterior ; and both

crucials are put on the stretch towards the end of flexion.

In extension the tibia is carried forwards until it comes into a straight
line with the femur, when the uniting ligaments prevent its farther

progress.
In the hinder two-thirds of the movement the tibia has a straight

course over the condyles of the femur ; but in the anterior third the leg-

bone is directed up and out over the oblique curve of the inner condyle,
and is rotated out.

All the external ligaments except the anterior are tightened, and the

crucial cords help to limit extreme extension.
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Rotation. A half bent state of the knee is necessary for this movement,
for the purpose of relaxing the anterior crucial and the external ligaments ;

and the foot must be free. Then, the tibia with its fibre-cartilages rotates

around a vertical axis, the great toe being turned in and out.

During rotation in the inner articular surface of the tibia touches the

condyle of *the femur and moves backwards; and the outer articular sur-

face, separated by a slight interval from the thigh bone, passes forwards.

Both lateral ligaments are loose ; but the anterior crucial is gradually

tightened, and stops finally the motion.

In rotation out the opposite movement of the tibia takes place the in-

ner articular surface being directed forwards, and the outer backwards.
The internal lateral ligament controls the movement by its fibres being

made tense. The crucials have not any influence on the motion (p. 637).
Movement of the patella. When the knee passes from flexion to exten-

sion the patella crosses it obliquely from the outer to the inner side, touch-

ing in succession different parts of the femoral articular surfaces.

In complete flexion the knee-pan lies on the outer side of the joint
below the femur, where it is scarcely perceptible, and is fixed in its situa-

tion. It touches the semilunar surface on the inner condyle by its per-

pendicular facet, and the under part of the outer condyle by the upper and
outer mark on its square surface.

When the joint is passing from flexion to extension, the upper pair of

impressions on the square surface of the patella, and the lower pair rests

successively on the pulley-surface of the femur.

In complete extension, the patella is situate at the upper and inner

part of the knee-joint, where it is very prominent, with its apex and the

ligament of the patella directed down and out to the tibia. For the

most part the knee-pan articular surface is raised above the trochlea

of the femur, which it touches only at the upper edge by its lower trans-

verse facet.

PERONEO-TIBIAL ARTICULATIONS. The tibia and fibula are united by
ligamentous bands at the extremities, where they touch ; and by an inter-

osseous ligament between the shafts of the bones.

Dissection. The muscles are to be taken away from the front and back
of the interosseous ligament ; and the loose tissue is to be removed from a
small band in front of, and behind the upper and lower ends of the tibia

and fibula.

The UPPER ARTICULATION has very small movement, and the structures

between the ends of the bones are two small bands, anterior and posterior.
The anterior ligament extends over the joint from the outer tuberosity

of the tibia to the head of the fibula. The posterior ligament, thinner

than the anterior, is attached to the bones behind the joint : it is covered

by the tendon of the popliteus muscle and a prolongation of the synovial
membrane of the knee-joint.
The articular surfaces are covered with cartilage : and a synovial mem-

brane lining the articulation projects backwards so as to touch that of the

knee-joint.
The LOWER ARTICULATION possesses an anterior and a posterior band,

together with an inferior ligament between the ends of the bones.

The anterior ligament reaches obliquely from the lower end of the tibia

to the fibula ; and the posterior has attachments behind the articulation

similar to those of the band in front.

The inferior ligament closes the space between the contiguous ends of

41
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the tibia and fibula, and consists of transverse yellowish fibres distinct

from the posterior ligament. It is fixed on one side to the end of the

fibula above the pit : and on the other it is inserted into the contiguous

part of the tibia, and into the posterior edge of the articular surface so as

to assist in deepening the hollow into which the astragalus is received.

The interosseous ligament fills the interval between the bones of the

leg, and serves as an aponeurotic partition between the muscles on the

front and back of the leg. Its fibres are directed downwards for the most

part from the tibia to the inner surface of the fibula : but some few cross

in the opposite direction.

Internally it is fixed to the outer edge of the tibia : and externally, to

the oblique line on the inner surface of the fibula along the upper three-

fourths, but to the posterior border along the lower fourth of that bone.

Both superiorly and inferiorly is an aperture which transmits vessels.

The upper opening, about an inch in length, lies along the neck of the

fibula, and gives passage to the anterior tibial vessels. The lower aper-
ture is close to the fibula, about an inch above the lower end, and is only

large enough for the small anterior peroneal vessels.

Some strong irregular bundles of fibres, the inferior interosseous liga-

ment, extend between the bones below the aperture for the anterior pero-
neal artery. It may be seen after the examination of the ankle joint by
sawing longitudinally the lower ends of the leg bones.

Movement, Very little movement is allowed in the tibio-peroneal articu-

lations, as the chief use of the fibula is to give security to the ankle joint
and attachment to muscles of the leg.

In the upper joint there is a slight gliding from before back. In the

lower articulation the ligaments permit some yielding of the fibula to the

pressure of the astragalus, as when the weight of the body is thrown on

the inner side of the foot ; but if the force is violent the lower fourth of

that bone will be fractured sooner

Fig. 221.

INTERNAL LATERAL LIGAMENT OP THE ANKLB

(altered from Bourgery).

1. Posterior piece.

2. Middle piece.

3. Anterior piece of the inner ligament.

4. Inferior calcaneo-scaphoid ligament.

than the ligaments.
ARTICULATION OF THE ANKLE

(fig. 221). Like the knee, the

ankle is a ginglymoid or hinge joint.
In this joint the upper surface of the

astragalus is received into an arch

formed by the lower ends of the

tibia and fibula ; and the four liga-
ments belonging to this kind of

articulation connect together the

bones.

Dissection. To make the dissec-

tion required for the ligaments of

the ankle joint, the muscles, and the

fibrous tissue and vessels must be

removed from the front and back of

the articulation.

For the purpose of defining the

lateral ligaments, the limb must be

placed first on one side and then on

the other. The internal ligament
is wide and strong, and lies beneath

the tendon of the tibialis posticus.
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The external is divided into three separate pieces ; and to find these the

peronei muscles, and the remains of the annular ligament below the outer

malleolus, should be taken away.
The anterior or tibio-tarsal ligament is a thin fibrous membrane, which

is attached to the tibia close to the articular surface ; and to the upper part
of the astragalus near the articulation with the scaphoid bone. In the

ligament are some rounded intervals and apertures for vessels. On the

sides it joins the lateral ligaments.
The posterior ligament is thinner internally than externally ; and it is

inserted into the tibia and the astragalus, close to the articular surfaces of

the bones. Towards the outer part it consists of transverse fibres, which
are fixed into the hollow on the inner surface of the external malleolus.

The internal lateral or deltoid ligament (fig. 221) is attached by its

upper or pointed part to the inner malleolus, and by its base to the astraga-

lus, the os calcis, and the scaphoid bone, by fibres which radiate to their

insertion in this manner : The posterior (
J

) are directed to the hinder part
of the inner surface of the astragalus ; the middle

(

2

) pass vertically to the

sustentaculum tali of the os calcis ; and the anterior (
3

), which are thin and

oblique, join the inferior calcaneo-scaphoid ligament and the inner side of

the scaphoid bone. The tendons of the tibialis posticus and flexor longus

digitorum are in contact with this ligament.
The external lateral ligament (fig. 222) consists of three separate pieces,

anterior, middle, and posterior, which are attached to the astragalus and
the os calcis. The anterior piece (*)

is a short flat band, which is directed

from the fore part of the malleolus to the side of the astragalus in front of

the lateral articular surface. The middle portion (

3

) is flattened and de-

scends from the tip of the malleolus to the outer surface of the os calcis,

about the middle. The posterior (

2

) is the strongest, and is almost hori-

zontal in direction ; it is connected externally to the pit on the inner sur-

face of the malleolus, and is inserted into the posterior part of the astraga-
lus behind the upper articular surface, extending to the groove for the flexor

pollicis tendon.

The posterior and middle fasciculi are placed beneath the peronei mus-
cles. The middle part is but slightly in contact above, with the synovial
membrane of the ankle joint ; and both it and the posterior piece touch

the synovial membrane between the astragalus and the os calcis.

Dissection. Dividing the ligaments of the ankle joint, separate the as-

tragalus from the bones of the leg, to see the osseous surfaces entering into

the joint.
The synovial membrane of the joint lines the capsule, and is simple in

its arrangement.
Articular surfaces. On the tibia there are two articular faces, one of

which corresponds with the end of the shaft, and the other with the mal-
leolus. On the fibula the surface of the malleolus which is turned to the

astragalus is tipped with cartilage.
The astragalus has a central articular surface, wider before than behind

and trochlear-shaped, which touches the end of the tibia : and on its sides

are articular impressions for contact with the malleoli, but the outer one is

the largest.
Movement. Only the movements of flexion and extension are permitted

in the ankle : in the former state the toes are raised towards the fore part
of the leg ; and in the latter, they are pointed towards the ground..

Inflexion the astragalus moves backwards so as to project behind.; and
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all further motion is arrested by the meeting of the anterior edge of the

tibia with that bone.

The posterior ligament is stretched over the projecting head of the

astragalus, and the posterior and middle parts of the external lateral, and
the posterior piece of the internal

lateral ligament, are made tense.

In extension the astragalus moves
forwards over the end of the tibia,

and projects anteriorly. A limit to

the movement is imposed by the meet-

ing behind of the astragalus with the

tibia.

The lateral ligaments are partly
made tight as in flexion, for instance

the anterior piece of the external, and
the fore and middle portions of the

internal

When the joint is half extended so

that the small hinder part of the as-

tragalus is brought into the arch of

the leg bones, a slight movement of

the foot inwards and outwards may
be obtained ; but if the foot is forcibly
extended the portions of the lateral

ligaments, attached to the astragalus,

prevent this lateral movement by
their tightness.

Dissection. The joints of the foot

will be demonstrated by removing
from both the dorsum and the sole all

the soft parts which have been examined. Between the different tarsal

bones bands of ligament extend, which will be defined by removing the

areolar tissue from the intervals between them (fig. 223).
It will be more advantageous for the student to clean all the ligaments

before he proceeds to learn any, than to prepare only the bands of one

articulation at a time.

ARTICULATION OF THE ASTRAGALUS AND os CALCIS. These bones

are kept together by two joints, and a strong interosseous ligament ; and
there are also thin bands at the outer side and behind.

The posterior ligament (fig. 223, ) consists of a few fibres between
the bones, where they are grooved by the tendon of the flexor pollicis ;

and the external ligament (b) is connected to the sides of the astragalus
and os calcis, near the middle piece of the external lateral ligament of the

ankle joint.

The interosseous ligament (fig. 223, c) consists of strong vertical and

oblique fibres, which are attached above and below to the depressions on

the contiguous surfaces of the two bones. This band extends across the

bones, and its depth is greatest at the outer side.

In a subsequent stage of the dissection (p. 647) articular surfaces will

be seen between the bones, viz., one behind the interosseous ligament, and
one in front of it, with two synovial membranes.

Movement. Under the influence of the weight of the body, as in stand-

ing, the astragalus moves down and in (not straight forwards) with

EXTERNAL LATERAL LIGAMENT op THR
ANKLE (altered from Bourgery).

1. Anterior part.

2. Posterior part.

3. Middle part of the outer ligament.

4. luterosseus of astragalus and os calcis.

5. External calcaueo-scaphoid ligament.
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flattening of the arch of the foot, so that its head projects against the

calcaneo-scaphoid ligament. In this state the interosseous ligament is

put on the stretch.

Fig. 223.

a. Posterior, 6, external, and c, in-

terosseous ligaments between

astragalus and os calcis.

d. Astragalo-scaphoid.

e. External calcaneo-scaphoid.

/. Internal, and g, upper calcaneo-

cuboid ligaments.
h. Dorsal scapho-cuboid band.

i, k, I. Dorsal external, middle,

and internal scapho-cuneiform

longitudinal bands.

n. Dorsal transverse bands between

the cuneiform and cuboid bones.

VIEW OP THE DORSAL LIGAMENTS OF THE TARSUS.

When the pressure of the leg is removed the astragalus is carried up
and out by the tightened ligaments and muscles, and the arch of the foot

is restored.

ASTRAGALUS WITH THE SCAPHOID BONE. The head of the astragalus
is received into the hollow of the scaphoid bone, and is united to it by a

dorsal ligament ; but the place of plantar and external lateral ligaments
is supplied by strong bands between the os calcis and the scaphoid bone,
which will be noticed below.

The dorsal astragalo-scaphoid ligament (fig. 223, d) is attached to the

astragalus close to the articulation, and to the dorsal surface of the sca-

phoid bone : its attachments will be better seen when it is cut through.
Dissection. The external ligament of the articulation may be seen on

the dorsum of the foot in the hollow between the os calcis and the scaphoid
bone. Supposing the tendon of the tibialis posticus removed, the interior

ligament will be defined in the sole of the foot by cutting some fibro-car-

tilaginous substance from it.

The inferior ligament (fig. 225, c) (calcaneo-scaphoid) is attached

behind to the fore part of the sustentaculum tali of the os calcis, and in

front, to the hollow on the sustentaculum tali of the os calcis, and in front,
to the hollow on the under surface of the scaphoid bone. In the upright

posture of the body the tendon of the tibialis posticus is beneath it in the

sole of the foot ; and on it the head of the astragalus rests.

The external calcaneo-scaphoid (fig. 223, e) is placed outside the head
of the astragalus, and serves as a lateral ligament to the astragalo-sca-

phoid articulation ; it is about three-quarters of an inch deep. Behind,
it is fixed to the upper part of the os calcis, between the articular surfaces

for the cuboid bone and astragalus ; and in front it is inserted into the

outer side of the os scaphoides.
A synovial membrane serves for this articulation, and sends back a pro-

longation to the joint between the fore part of the os calcis and the astra-

galus.
Articular surfaces. The head of the astragalus has two articular faces ;

a smaller, below, for the os calcis ; and a larger one, elongated transversely
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and larger externally than internally, for the scaphoid bone. The sca-

phoid bone is hollowed, and is widest externally.
Movement. The scaphoid moves down and in over the transversely

elongated head of the astragalus, or up and out in the opposite direction.

As the bone is forced downwards, the upper and external ligaments of

the joint are made tight ; and when the scaphoid is moved in the opposite

way the strong inferior ligament is put on the stretch.

THE os CALCIS WITH THE CUBOID BONE. The ligaments in this arti-

culation are plantar and dorsal, the former being much the strongest ; and
there is also an internal band.

The dorsal ligament (fig. 223, g) (superior calcaneo-cuboid) is a rather

thin fasciculus of fibres, which is attached near to the contiguous end of

the os calcis and the cuboid bone ; it is sometimes divided into two parts,
or it may be situate at the outer border of the foot.

At the inner side of the os cuboides is a stronger internal band (fig. 223,

f) from the os calcis, this is fixed behind to the upper part of the os calcis

external to the band to the scaphoid bone, and in front to the contiguous
inner side of the os cuboides.

Fig. 224. Fig. 225.

PLANTAR LIGAMENTS OF THE FOOT (Bourgery).
1. Long plantar ligament.

2. Deep portion of the inferior calcaneo-cu-

boid ligament.

3. Tendon of the peroneus longus muscle.

VIEW OP THE INFERIOR LIGAMENTS OF THE
TARSAL BONES.

a. Long plantar, cut.

6. Short or deep inferior calcaneo-cuboid liga-

ment.

c. Inferior calcaneo-scaphoid.

d. Plantar transverse scapho-cuboid ligament.

e. Dorsal inner scapho-cuneiforrn extending into

the sole of the foot.

/. Plautar transverse ligament between the inner

and middle cuneiform bones.

ff. Plantar transverse band between the cuboid

and outer cuneiform.

The inferior calcaneo-cuboid ligament in the sole of the foot (fig. 224)
is much the strongest, and is divided into a superficial and a deep part :
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The superficial portion, ligamentum lonyum plantce (
J

) is attached to

the under surface of the os calcis from near the posterior to the anterior

tubercle : its fibres pass forwards to be connected with the ridge on the

under surface of the cuboid bone ; but the most internal are continued

over the tendon of the peroneus longus muscle, assisting to form its sheath,
and are inserted into the bases of the third and fourth metatarsal bones.

The deep piece of the ligament (fig. 225, b), seen on division of the

superficial, extends from the tubercle and the hollow on the fore part of

the under surface of the os calcis, to the cuboid bone internal or posterior
to the ridge.
A simple synovial membrane belongs to the articulation.

Articular surfaces. Both bones are flattened towards the outer part
of the articulation ; but at the inner side the os calcis is hollowed from
above down, and the os cuboides is convex to fit into it.

Movement. In this joint the cuboid bone possesses two movements, viz.,

an oblique one, down and in, and up and out.

In the downward movement the internal lateral and the upper ligament
are made tight ; and in the upward, the calcaneo-cuboid ligaments of the

sole are stretched.

TRANSVERSE TARSAL ARTICULATION (fig. 223). The joints of the

astragalus with the scaphoid, and os calcis with the cuboid bone, form a

transverse articulation across the foot in which the movements of inversion

and eversion take place.
In inversion the great toe is adducted ;

the inner border of the foot is

shortened, and is raised from the ground so that the sole looks inwards.

The scaphoid bone passes clown and in over the head of the astragalus,

being approximated near to the inner malleolus ;
and the cuboid bone

moves down and in on the os calcis. The cuneiform bones are raised at

the same time and contribute to the movement (p. 648).
The ligaments connected with both joints on the dorsum of the foot are

tightened.
In eversion the inner border of the foot descends and lengthens, the

outer border is raised, and the great toe is abducted from the middle line

of the body.
The same two tarsal bones are directed up and out, and the cuneiforms

sink.

The ligaments in the sole of the foot of both joints now come into use

to prevent over movement.
Dissection. Saw through the astragalus in front of the attachment of

the interosseous ligament between it and the os calcis; and remove the

head of the bone for the purpose of observing the lower and outer calcaneo-

scaphoid ligaments.
Then the interosseous ligament uniting the astragalus and the os calcis

is to be cut through, to demonstrate its attachments, the articular surfaces

of the bones, and the synovial sacs (p. 644).
Articular surfaces of the two hinder tarsal bones. There are two

articular surfaces, anterior and posterior, to both the astragalus and the os

calcis. The hinder one of the os calcis is convex transversely and the

anterior is concave ; but sometimes the last is subdivided into two. The
surface of the astragalus will have a form exactly the reverse of that of

the os calcis, viz., the hinder one concave and the anterior convex ; the

anterior is seated on the head of the astragalus.
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Dissection. The calcaneo-cuboid joint may be opened to see the articu-

lar surfaces: and the student is to keep in mind that all the other articula-

tions of the foot are to be opened for the like purpose, even should directions

not be given.
ARTICULATIONS OF THE SCAPHOID BONE. The scaphoid bone articu-

lates in front with the three cuneiform bones, and laterally with the os

cuboides.

In the articulation with the cuneiform bones (fig. 223) there are three

longitudinal dorsal ligaments (i, k, I), one to each bone ; but the inner-

most is the strongest and widest, and extends round the inside of the

articulation into the sole of the foot (fig. 225, e).

The place of plantar bands is supplied by processes of the tendon of

the tibialis posticus.
A synovial membrane (common of the tarsus) lines the articulation,

and sends forwards prolongation between the cuneiform bones.

In the articulation with the os cuboides there is a dorsal oblique band of

fibres (fig. 223, A) between the contiguous surfaces of the bones ; a plantar
transverse band (fig. 225, e?), which is concealed by the tendon of the

tibinlis posticus ; and a strong interosseous ligament.
Where the bones touch, the surfaces are tipped with cartilage, and are

furnished with a prolongation from the common synovial membrane of the

tarsus.

ARTICULATOINS OF THE CUNEIFORM BONES. These bones are united

to one another by cross bands ; and the external one articulates with the

os cuboides after a similar manner.

The three cuneiform bones are connected together by -short transverse

dorsal bands (fig. 223, n) between the upper surfaces. Similar plantar
ligaments are wanting, except one between the two innermost (fig. 225,f).
There are also interosseous ligaments between the contiguous surfaces of

the bones. Laterally there are articular surfaces between the bones, with

offsets of the common synovial membrane.
Where the external cuneiform touches the cuboid bone the surfaces are

covered with cartilage. A dorsal ligament (fig. 223, n) passes transversely
between the two

;
and a plantar ligament (fig. 225, g) takes a similar

direction. Between the bones there is also an interosseous ligament.
This joint is furnished either with a distinct synovial sac, or with a

prolongation of the common tarsal synovial membrane.
The synovial membrane of the articulations of the cuneiform bones is

common to many of the bones of the tarsus. Placed between the scaphoid
and the three cuneiforms it sends one prolongation forwards between the

inner and middle cuneiform to the joints with the second and third meta-

tarsal bones ; another, outwards, to the articulation of the scaphoid with

the cuboid bone ; and sometimes a third to the joint between the external

cuneiform and the os cuboides.

Articular surfaces. On the scaphoid are three articular faces, the

inner being rounded, and the other two flattened. The three cuneiforms

unite in a shallow elliptical hollow, which is most excavated internally.
Movement. The cuneiform bones glide up and out on the scaphoid in

inversion of the foot, and down and in in eversion ; and the inner one

moves more than the others in consequence of the shape of the articular

surfaces, and the attachment to it of the tibialis anticus.

When the bones pass down the dorsal ligaments are made tight : and
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Fig. 226.

as they rise the interosseous and transverse plantar bands will keep them
united.

In standing and in progression these bones are separated somewhat from
each other with diminution of the arch of the foot, and stretching of the

transverse ligaments which connect them.

ARTICULATION OF THE METATARSAL BONES. The bases of the four

outer metatarsal bones are connected together by dorsal, plantar, and in-

terosseous ligaments ; and where their lateral parts

touch, they are covered with cartilage, and have
offsets of a synovial sac.

The dorsal ligaments (fig. 226) are small trans-

verse bands from the base of one metatarsal bone
to the next. The plantar ligaments (fig. 224) are

similar to the dorsal. The interosseous ligaments
are short, transverse fibres between the contiguous

rough lateral surfaces : they may be afterwards

seen by forcibly separating the bones.

Lateral union. The four outer bones touch one
another laterally ; the second metatarsal lies against
the internal and external cuneiforms ; and the

fourth is in contact internally with the outer cunei-

form. Those articulating surfaces are covered with

cartilage ; and are provided with synovial mem-
brane, which is derived from the sacs serving for

the articulation of the same four metatarsal with

the tarsal bones.

The metatarsal bone of the great toe, like that

of the thumb, is not united to the others at its base

by any intervening bands.

The digital ends of the five metatarsal bones are

united by the transverse metatarsal ligament ; this

has been described in page 624.

TARSAL WITH METATARSAL BONES. These articulations resemble the

like parts in the hand, as there is a separate joint for the great toe, and a
common one for the four outer metatarsals.

Articulation of the great toe. The articular ends of the bones are in-

cased by a capsule, and are provided with an upper and a lower longitu-
dinal band to give strength to the joint : the lower band is placed between

prolongations from the tendons of the tibialis anticus and peroneus longus.
A simple synovial membrane serves for the articulation.

The articular surfaces are oval from above down, curved inwards, and
constricted in the middle ; that of the great toe is excavated, and the other

is convex.

Movement. There is an oblique movement of the metatarsal bone down
and in and up and out, like that of the internal cuneiform with the sca-

phoid bone ; and this will contribute some motion to inversion and ever-

sion of the foot.

The joint possesses likewise slight abductory and adductory movement.
Articulation of the four outer toes. The three outer tarsal bones of

the last row correspond with four metatarsals ; the middle cuneiform be-

ing opposite the second metatarsal bone, the external cuneiform touching
that of the third toe, and the os cuboides carrying the two outer bones.

DORSAL LIQAMENTS UNI-

TING THE TARSUS TO THE

METATARSUS, AND THE ME-

TATARSAL BONES TO EACH

OTHER BEHIND (Bourgery)-
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The bones in contact are tipped with cartilage, and have longitudinal dor-

sal, plantar, and lateral ligaments, with some oblique in the sole.

The dorsal ligaments (fig. 226) are thin bands of fibres, which are more
or less longitudinal as they extend from the tarsal to the metatarsal bones.

Each metatarsal bone receives one ligament, except that of the second

toe, to which there are three; the three bands to the second coming from
all the cuneiform bones, one from each. The third bone obtains a liga-
ment from the external cuneiform ;

and the fourth and fifth have a fascicu-

lus to each from the os cuboides.

Plantar ligaments (fig. 224). There is one longitudinal band from each

of the two outer cuneiform to the corresponding metatarsal bone ; but be-

tween the cuboid and its metatarsal bones there are only some scattered

fibres.

The lateral ligaments are longitudinal ; they lie deeply between the

bones, and are connected with the second and third metatarsals : they will

be better seen by cutting the transverse bands joining the bases of the

bones. To the bone of the second toe there are two bands, one on each
side : the inner is strong and is attached to the internal cuneiform ; and
the outer is fixed into the middle or the outer cuneiform bone. The me-
tatarsal bone of the third toe is provided with one lateral slip on its outer

side, which is inserted above into the external cuneiform bone.

Oblique plantar ligaments. A fasiculus of fibres extends across from
the front of the internal cuneiform to the second and third metatarsals ; and
from the external cuneiform there is another slip to the metatarsal bone of

the little toe.

Line of the articulation. The line of the articulation between the tarsus

and metatarsus is zigzag, in consequence of the unequal lengths of the

cuneiform bones. To open the articulation, the knife should be carried

obliquely forwards from the tuberosity of the fifth to the base of the sec-

ond metatarsal bone ; then about two lines farther back for the union of

the second metatarsal with the middle cuneiform ; and finally, half an
inch in front of the last articulation, for the joint of the internal cunei-

form with the first metatarsal bone.

Two synovial membranes are present in these tarso-metatarsal articula-

tions.

There is one between the cuboid and the two outer metatarsals, which
serves for the adjacent lateral articular surfaces of the bones ; this is not

always separate from the following.
The second is placed in the joint between the external and middle

cuneiforms with their metatarsal bones (third and second), and is an offset

of the common synovial membrane belonging to the articulation of the

scaphoid with the cuneiform bones (p. 648) : prolongations from it are

furnished to the lateral articular surfaces of the second, third, and fourth

(inner side) metatarsals.

Articular surfaces. The osseous surfaces are not flat; for the metatar-

sal bones are undulating, and the tarsal are uneven to fit into the others.

Movement. From the wedge-shaped form of the metatarsal bones a

slight movement from above down is obtainable ; and this is greatest in

the little toe and the next.

In the little toe there is an abductory and adductory motion ; and a
small degree of the same exists in the fourth toe.

Dissection. All the superficial ligaments having been taken away, the

interosseous ligaments of the tarsus and metatarsus may be seen by sepa-
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rating forcibly the cuneiform bones from one another and from the os

cuboides ; the latter bone from the os scaphoides : and the bases of the

metatarsals from one another. The dissector will find that, in using
force, the bones will sometimes tear sooner than the ligaments.
METATARSUS WITH PHALANGES. These are condyloid joints, in

which the head of the metatarsal bone is received into the cavity of the

phalanx.
Each articulation has two lateral and an inferior ligament, as in the

hand; and the joint is further strengthened above by an expansion derived

from the tendons of the extensors of the toes. A distinct synovial mem-
brane exists in each joint.

In the articulation of the great toe there are two sesamoid bones, which
are connected with the inferior and lateral ligaments.

All these structures are better seen in the hand, where they are more

distinct; and their anatomy is more fully described with the dissection of

that part. (See page 301.)

Surfaces of bone. The metatarsal bone has a rounded head, which is

longest from above down, and reachest farthest on the plantar surface.

On the end of the phalanx is a cup-shaped cavity.
Movement. In this condyloid joint as in the hand, there is angular

motion in four different directions, with circumduction.

Flexion and extension. When the joint is bent the phalanx passes un-

der the head of the metatarsal bone ; and when it is extended the phalanx
moves back beyond a straight line with the metatarsal bone.

A limit to flexion is set by the meeting of the bones, by the stretching
of the fore part of the lateral ligaments, and by the extensor tendon ;

and
to extension, by the tightness of the inferior, and the hinder part of each

lateral ligament, and by the flexor tendons.

Lateral movement. The phalanx passes from side to side across the end

of the metatarsal bone. Its motion is checked by the lateral ligament of

the side from which it moved, and by the contact with the other digits.

Circumduction^ or the revolving of the phalanx over the rounded head

of the metatarsal bone, is least impeded in the great toe joint; but these

movements in the foot are not so free as in the hand.

ARTICULATIONS OF THE PHALANGES. There are two phalangeal

joints to each toe, except the first.

Ligaments similar to those in the metatarso-phalangeal joints, viz., two
lateral and an inferior, are to be recognized in these articulations. The

joint between the last two phalanges is least distinct ; and oftentimes the

small bones are immovably united by osseous substance. These ligaments
receive a more particular notice with the dissection of the hand (p. 302).
A simple synovial membrane exists in each phalangeal articulation.

Articular surfaces. In both phalangeal joints, the nearest phalanx
presents a trochlear surface; and the distal one is marked by two lateral

hollows or cups with a median ridge.
Movement. Only flexion and extension are permitted in the two pha-

langeal joints of the toes, as in the hand.

Inflexion the farther phalanx glides under the nearer; and in extension

the two are brought into a straight line.

The bending is checked by the lateral ligaments and the extensor ten-

don; and the straightening is limited by the inferior ligament and the

flexor tendons.
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CHAPTER X.

DISSECTION OF THE EYE.

THE eyeball is the organ of vision, and is lodged in the orbit. Sup-
ported in that hollow on a mass of fat, it is surrounded by muscles which

impart movement to it
;
and a thin membrane (tunica vaginalis oculi)

isolates the ball, so as to allow free movement.
Two lids protect the eye from external injury, and moderate the degree

of light admitted into the interior ; and the anterior or exposed surface is

covered by a mucous membrane (conjunctiva).
Directions. In the absence of specimens of the human eye, the struc-

ture may be learnt on the eye of the ox or pig. Let the student procure
half a dozen eyes of the ox for the purpose of dissection. One or two
shallow basins will be needed ; and some wax or tallow in the bottom of

one, or in a deep plate, may be useful.

Dissection. To see the general form of the ball of the eye, and the

outer surface of the external coat, the attachments of the different muscles

are to be taken away ; and the loose mucous membrane is to be removed
from the front.

The ball of the eye (fig. 227) is roundish in form and consists of two

parts, which differ in appearance, viz., an opaque posterior portion, form-

ing five-sixths of the whole, and a smaller transparent piece (cornea) in

front ; these two parts are segments of different-sized spheres, the an-

terior belonging to the smaller sphere. To the back of the eye the optic
nerve is attached, rather to the inner side of the axis of the ball ; and
around it nutritive vessels and the nerves enter.

The antero-posterior diameter of the ball amounts to nearly an inch

(T
9
<yths), but the transverse measures an inch.

The organ of vision is composed of central transparent parts, with in-

closing membranes or coats. The coats, posited one within another, are

named sclerotic, choroid, and retina. The transparent media in the in-

terior are likewise three, viz., the lens, the aqueous humor, and the vitreous

body.
Dissection. To obtain a general idea of the structures to be dissected,

the student may destroy one eyeball by cutting through it circularly : he

will then be able to recognize the arrangement of the parts mentioned

above, with their strength and appearance : and will be better prepared
to follow the directions that are afterwards given.
FIBROUS COAT OF THE EYEBALL. The outer casing of the eye consists

of an opaque hinder part called sclerotic, and of an anterior transparent

portion, the cornea.

The SCLEROTIC (cornea opaca) is the firm, whitish, and opaque portion
of the external stratum of the eyeball, which supports the more delicate

structures within.

Dissection. To examine the inner and outer surfaces of this layer it

will be necessary to cut circularly with a scissors through the cornea close
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to the sclerotic, and to remove the cornea from the front of the eyeball ;

on piercing the cornea the aqueous fluid escapes from the containing
chamber. The outer structures may be then abstracted from the interior

of the sclerotic covering, and may be set aside with the cornea for subse-

quent use.

Fig. 227.

a. Outer or sclerotic coat, and d, the

cornea.

6. Middle or choroidal coat.

m. Ciliary ligament.

s. Ciliary process.

e. Ciliary muscle, and/, iris.

c. Inner c at of retina, continuous

with the optic nerve behind,
with a dark layer outside it.

g. Lens.

t. Suspensory ligament of the lens.

h. Vitreous body.
n. Hyaloid membrane.

t. Posterior chamber.

0. Canal of Petit

r. Sinus circularis iridis.

1. Optic nerve.

The dotted line through the centre

is the longitudinal axis of the

ball.

DIAGRAM OF A HORIZONTAL SECTION OP THE EYEBALL,

The sclerotic, tunic of the eye (fig. 227, a) is bell-shaped, and extends

from the entrance of the optic nerve to the margin of the cornea, forming
about five-sixths of the ball.

At its back, and a little to the inner side of the centre (one-tenth of an

inch), the optic nerve (I) is transmitted through an aperture in it: this

opening decreases in size from without inwards, and is cribriform when
the nerve is drawn out- the lattice-like condition being due to the bundles

of fibrous tissue between the funiculi of the nerve. Small apertures for

the passage of vessels and nerves are situate around the optic nerve ; and
there are others for vessels at the front and centre of the ball. Anteriorly
the sclerotic is continuous with the transparent cornea.

On the outer surface this coat is smooth, except where the muscles are

attached ; on the inner aspect it is of a dark color with flocculi of fine

areolar tissue (membrana fusca) uniting it to the next coat, and with the

ends of ruptured vessels and nerves.

The sclerotic covering is thickest at the back of the eyeball, but it be-

comes thinner and whiter about a quarter of an inch from the cornea,
where it is visible as the " white of the eye." Where it joins the cornea

it becomes again somewhat thickened. In its substance near the union

with the cornea is a small flattened venous space, the canal of Schlemm

(sinus circularis iridis) (fig. 235,
r
).

Structure. The sclerotic coat is formed of layers of white fibrous tissue,

collected into bundles, with a fine network of yellow or elastic fibres. In
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228

it are scattered nucleated cells, fusiform in shape, or possessing rays, and
some with pigment. Though interlaced with one another, the fibres have
ratlier a longitudinal direction towards the back of the ball, and a trans-

verse one at the outer surface near the cornea. Only a few vessels ramify
in the membrane, and end in capillaries with large meshes. The presence
of nerves in it is a subject for inquiry.
CORNEA (fig. 227, d). This firm transparent membrane (cornea pellu-

cida) forms about one-sixth of the eyeball, and measures about half an
inch transversely, but rather less from above down. Its shape is circular ;

though, when viewed in front, it appears largest in the transverse direc-

tion, in consequence of the opaque sclerotic structure encroaching further

on it above and below than on the sides.

It is convex anteriorly, but concave posteriorly ; and it is ^sth to g^th
of an inch in thickness. Its anterior is of rather less extent than its

posterior surface. At the circumference it is thinned, and is blended with

the sclerotic coat by continuity of tissue. Supported by the aqueous
humor, it deflects the light transmitted to the eye, and influences by its

greater or smaller convexity degrees of sight at different distances. After

death it becomes flaccid from the transudation

of the aqueous humor ; or, if the eye is im-

mersed in water, it is rendered opaque by
infiltration of the tissue by that fluid.

Structure (fig. 228). The cornea is laminar

in texture. It is constructed of a special thick

part called cornea proper : in front of this is

the conjunctiva, and behind is the membrane
of Demours.
The cornea proper, A (lamellated cornea),

is made up of a series of superposed layers,
about sixty in number, which join one an-

other at numerous points, and cannot therefore

be detached for any distance. The laminae

are formed of fibres, continuous with those of

the sclerotic, and are flattened into membra-
nous layers, arranged one over another. This

structure possesses great toughness ; and its

transparency is destroyed by disturbance of the

position of the strata. The tissue when boiled

gives chondrin.

Between the corneal layers are flattened

irregular spaces, which join freely with one

another ; and these intervals are occupied by nu-

cleated stellate cells, called corneal corpuscles.
In the healthy condition bloodvessels do not

permeate it, but cease in capillary loops at the

circumference. Nerves ramify in it, after los-

ing their opacity at the circumference ; they
are said to form a subepithelial plexus on the

anterior surface, from which varicose fibrils are

prolonged amongst the pieces of the epithelium.
The membrane at the back of the cornea

(fig. 228) membrane of Demours consists

of a basement layer covered by epithelium.
42 + :

VERTICAL SECTION A OF TUB
CORNEA.

b. Basement layer of cornea, with

d, the coiijuiietiv.il epithe-

lium OD it.

c. Oblique fibres from it

layers of the cor

e. Basement lamina, with

thelium on it of the mem-
brane of Demours.

o. Surface view of the epithe-

lium of the membrane of De-

I
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The basement layer, E (posterior elastic lamina, Bowman), may be

peeled off after a cut has been made across the cornea. It is dense, hard
and elastic, measuring g-g^th to 5Tj\j^th of an inch in thickness ; it is

very brittle, tearing readily when an attempt is made to separate it, and
curls up when it is free, with the attached surface innermost. Though
very elastic, the structure is destitute of fibres. It is always transparent,
and remains so after boiling, after the action of acids, and even after mace-
ration.

At the edge of the cornea this lamina breaks up into processes (" pil-

lars of the iris") which blend with the outer margin of the iris, and with

the sclerotic and choroid coats.

A laminar epithelium, G, like that on serous membranes, clothes its free

surface (fig. 228).
The conjunctiva in front of the cornea (fig. 228) consists chiefly of epi-

thelium cells, though there is a subjacent basement-like stratum.

The basement layer, B (ant. elastic lamina, Bowman), is transparent,
and only from ^o^th to T^j(jth of an inch thick. It seems to be a some-

what hardened piece of the cornea, without corneal spaces and corpuscles.
From it fine threads are prolonged into the proper corneal layers, as in the

woodcut.

The epithelium, D, is formed of three or four layers of scales, the deeper

being columnar, but the superficial laminar in form.

VASCULAR COAT OF THE EYEBALL (fig. 231). The next covering is

situate within the sclerotic, and is formed chiefly of bloodvessels and pig-
ment cells : the muscles in the interior of the ball are connected with it.

It is constructed of three parts : a posterior (choroid) corresponding
with the sclerotic ; an anterior (iris) opposite the cornea ; and an interme-

diate ring (ciliary muscle) on a level with the union of the sclerotic and
cornea.

Dissection. Supposing the cornea of an eye cut through circularly, as

before directed (p. 656), it will be necessary to take away the sclerotic

to lay bare the choroid coat. With the point of the scalpel, or with a shut

scissors, detach the fore part of the sclerotic from the front of the choroid

by breaking through a soft whitish structure uniting them. Then, the

eye being put into water, the outer coat is to be removed by cutting it

away piece-meal with a scissors ;
in taking it off the slender vessels and

nerves beneath are to be preserved. The white ring around the eye in

front, which comes into view during the dissection, is the ciliary muscle.

For the purpose of obtaining an anterior view of the ciliary processes,
which are connected with the anterior termination of the choroid coat, let

the cornea be removed as before on another eyeball. Detach next the

fore part of the sclerotic from the choroid ; and after two or three cuts have

been made in it towards the optic nerve, the resulting flaps may be pinned
out, so as to support the eye in an upright position. On removing with

care the iris, taking it away from the centre towards the circumference,
the ciliary processes beneath will be displayed. A posterior view of the

processes may be prepared on another ball by cutting through it circularly
with a scissors, about one-third of an inch behind the cornea, so that the

anterior can be removed from the posterior half; on taking away the por-
tion of the vitreous mass adherent to the anterior part of the ball, and

wiping off the pigment from the back of the iris, the small processes will

be made manifest. By means of this last dissection the interior of the

choroid coat may be seen.
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If a vertical section is made of another eyeball, it will show the ciliary

processes in their natural position, and will demonstrate the relative situa-

tion of all the parts. This section, which is made with difficulty, should

be attempted in water with a sharp large knife, and on a surface of wax or

wood, after the cornea and sclerotic have been cut with a scissors. When
the eye has been divided, the halves should remain in water.

The CHOROID COAT (fig. 227, b) is a thin membrane of a dark color,

and extends from the optic nerve to the fore part of the eyeball. "When
viewed on the eye in which the ciliary muscle is entire, it appears to ter-

minate there ; but it may be seen in the other dissections to bend inwards

behind that muscle, and to end in a series of projections (ciliary processes)
behind the iris.

This covering is rather thicker and stronger behind than in front. It

is supported at the bottom of the eyeball by its close connection to the

sclerotic coat, and in front by the ciliary muscle. Posteriorly it is pierced

by a round aperture for the passage of the optic nerve ; and anteriorly it

is united with the iris.

The outer surface (fig. 231) is flocculent, and is covered by the rem-

nants of a thin membranous layer (membrana fusca, supra-choroidea) be-

tween it and the sclerotic coat : on it may be seen small veins arranged
in arches, and the ciliary arteries and nerves. The inner surface is smooth,
and touches the thin dark pigmentary layer of the retina (fig. 227).

Fig. 230.

INNER VIKW OF THE FRONT OF THE CHOROID PIGMENT CELLS OF THE EYEBALL (Kolliker).

COAT WITH ITS CILIARY PROCESSES, AND THE A. Ramified pigment cells of the choroid coat.

BACK OF THE IRIS. B. Front view of the hexagonal cells of the

a. Anterior piece of the choroid coat pigmentary membrane.
6. Ciliary processes.

c. Iris.

d. Sphincter of the pupil.

e. Bundles of fibres of the dilator of the pupil.

The ciliary processes (fig. 229, 5) are solid projections on the inner

surface of the choroidal coat, and are arranged in a circle. About 85 in

number, they lie side by side, and consist of larger and smaller eminences ;

at their inner extremity they are united by transverse ridges.
About -i^th of an inch in length, they increase in depth internally, and

projecting around the lens, bound circumferentially by their free ends the



660 DISSECTION OF THE EYE.

r
O

'

'.

space (fig. 227, ?') (posterior chamber) behind the iris. In front they cor-

respond with the back of the iris towards their inner end, but are sepa-
rated from it by pigment ; and behind they are closely connected with the

membrane (?) (suspensory ligament) on the front of the vitreous body,
and n't into hollows between eminences on the anterior surface of that

membrane.
Structure The choroid coat and its ciliary processes are formed prin-

cipally of bloodvessels. Ramified pigment cells make up most of the rest

of the coat.

The stroma or web of the choroid is formed by the outrunners of spe-
cial pigment cells (fig. 230,

c
)
which unite together, and construct, with

fine areolar tissue, a fibrous network. Its meshes are finer towards the

inner than the outer surface of the choroid. On the exterior and interior

of the fibrous web the vessels ramify, with the following difference in their

arrangement.
At the outer part (fig. 231) the larger branches of both arteries and

veins are situate ; and the veins (^) form curves (vasa rorticosa) as they
end in four or five chief efferent trunks. In the interspaces of the vessels

are the ramified pigment cells (fig. 230,
A
), which contain a nucleus and

molecular grains of dark-brown coloring matter. At the inner part of

the choroid the vessels form a network of capillaries without pigment
cells, and with meshes smaller than elsewhere, whose interstices are

rather less towards the back than the front of the eyeball : this part of

the choroidal coat is described sometimes as a separate layer (tunica

Ruyschiana).
In the ciliary processes there is a similar texture' of ramified blood-

vessels, though with larger capillary meshes than in the choroid ; and

Fig. 231.

a. Sclerotic, cut, and reflected.

b. Choroid coat.

c. Iris.

d. Circular.

e. Radiating fibres of ciliary mus-

cle.

/. Ciliary nerves, and g, ciliary

arteries between the two

outer coats.

h. Veins of the choroid coat.

VIEW OF THB FRONT OF THE CHOROIDAL COAT AND IRIS EXTERNAL SURFACE (Zinn).

the intermixed pigment cells lose their coloring matter towards the free

ends.

CILIARY MUSCLE (fig. 231). In the eye from which the sclerotic coat

has been removed, the white band of the ciliary muscle (e) (annulus
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albidiis), may be seen in its natural position outside the front of the

choroid coat.

It consists of unstriated fibres, and forms a grayish layer, about -j^jth of

an inch wide, on the surface of the choroid coat (fig. 231, e) : there are
two sets of fibres in it, radiating and circular:

The radiating or superficial, arise in front from the sclerotic coat (fig.

227, a), and the fibres of the posterior elastic layer of the cornea ; its

fibres are directed backwards, and are inserted into the choroid coat oppo-
site to, and rather behind the ciliary processes. The nerves to the iris

pierce it.

The circular fibres (ciliary ligament, fig. 231, d) are internal to the

radiating, and form a ring about ?V M f ' nc^ wide around the edge of the

iris : they are not attached to the sclerotic or the cornea.

Use. The radiating fibres of the muscle draw forwards the fore part of

the choroid coat, and the ciliary processes, and thereby relax the suspen-

sory ligament of the lens. The circular fibres are said to compress the

outer part of the lens.

The IKIS (fig. 231, c) is a vascular and muscular structure, about half

an inch in diameter, whose vessels are continuous with those of the cb

roidal coat. Its position and connections may be observed in the differe

dissections that have been prepared.
Placed within the ring of the ciliary muscle, it is suspended in front of

the lens (fig. 227, f), and is pierced by an aperture for the transmission of

the light. It is circular in form, is variously colored in different persons,
and is immersed in the aqueous humor. By its circumference it is con-

nected with the choroid coat and the posterior elastic layer of the cor-

nea. The anterior surface is free in the aqueous humor, and is marked by
lines converging towards the pupil. The posterior surface is covered with
a thick layer of the pigment (fig. 227), to which the term uvea has been

applied.
The aperture in it (fig. 231) is the pupil of the eye ; this is slightly in-

ternal to the centre, and is nearly circular in form, but its size is constantly

varying (from ^th to ^ of an inch) by the contraction of the muscular

fibres, according to the degree of light acting on the optic nerve.

Membrane of the pupil. In the foetus the aperture of the pupil is closed

by a vascular transparent membrane, which is attached to the edge of the

iris, and divides into two distinct chambers the space in which the iris is

suspended. The vessels in it are continuous behind with those of the iris

and the case of the lens. About the eighth month the vessels become im-

pervious, and at the time of birth only fragments of the structure remain.

Structure (fig. 229). The stroma of the iris is composed of fibres of

areolar tissue, arranged circularly at the circumference, and as radiating
bundles passing like rays towards the pupil. In it are involuntary mus-
cular fibres, both circular and radiating, together with pigment cells.

Vessels and nerves ramify through the tissue.

Muscular fibres. The sphincter of the pupil (fig. 229, d) is a narrow
band about ^th of an inch wide, which is close to the pupil, on the pos-
terior aspect of the iris. The dilator of the pupil (e) is said to begin at

the outer border of the iris, and to consist of bundles of fibres which join
one another, and end internally in the sphincter.

Action. Enlargement of the pupil is effected by shortening of the radi-

ating fibres ; and diminution, by contraction of the circular ring. The
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Fig. 232.

movements of the iris are involuntary and regulate the admission of light
into the ball.

The pigment cells are spread out in the stroma, and are disposed also on

both surfaces. In the stroma they are ramified and irregular, as in the

choroid (fig. 230,
A
),
and may contain yellow, brown, or very dark pig-

ment. On the front they are ovalish or rounded, but still ramified ; and

behind, where there is a thick layer (tivea), the cells are round without

outrunners, and are filled with granules. The color of the iris is dependent

upon the tint, and the position of the pigment.
The arteries of the iris (fig. 232,

B
)
have a looped arrangement : they

are derived chiefly from the long and the anterior ciliary branches (d),
but some come from the vessels of the

ciliary processes. On arriving at the

ciliary muscle the long ciliary arteries

form a circle (e) around the margin of

the iris ; from this loop other anasto-

motic branches are directed towards the

pupil, near which they join in a second

arterial circle (/). From the last circle

capillaries run to the pupil, and end in

veins.

The veins resemble the arteries in

their arrangement in the iris, and ter-

minate in the veins of the choroidal

coat.

The nerves of the iris (fig. 232, a)
divide into branches, which commu-
nicate, and extend towards the pupil;

they are without dark outline, and their

ending is not known.
CILIARY VESSELS AND NERVES (fig.

231). The ciliary arteries are offsets

of the ophthalmic (p. 56), and supply
the choroid, the ciliary processes, and
the iris. They are classed into poste-
rior and anterior, and two of the first

set are named long ciliary ; but they
will not be seen without a special injec-
tion of the vessels of the eye.
The posterior ciliary branches (^7)

pierce the sclerotic coat around and close

to the optic nerve, and running forwards on the choroid, enter its substance

at different points.
Two of this set (long ciliary) are directed forwards, one on each side of

the eyeball, and form a circle around the iris in the ciHary muscle, as be-

fore explained. In the ball the outer one lies rather above, and the inner,

rather below the middle.

The anterior ciliary arteries, five or six in number, are smaller than the

posterior, and arise at the front of the orbit from muscular branches (p.

56) ; they pierce the sclerotic coat about a line behind the cornea, supply
the ciliary processes, and join the circle of the long ciliary vessels. In

inflammation of the iris these vessels are enlarged, and offsets of them
form a ring around the cornea.

DISTRIBUTION OF THE NBRVKS AND VES-

SELS OF THE IBIS.

A. Half of the iris representing the nerves.

a. Nerves entering the membrane, and

uniting in a plexus, b, within it (Kul-

liker).

B. Half of the iris with apian of the ves-

sels.

d. Ciliary arteries.

. Arch of vessels at the onter edge of the

iris.

/. Inner circle of vessels in the iris.

g. Sphincter of the iris.
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The posterior ciliary veins (fig. 231) are commonly four in number,
and the brandies entering these trunks form arches (h) (vasa vorticosa)
on the surface of the choroid coat: they perforate the sclerotic layer at

separate points, midway between the cornea and the optic nerve, and end
in the ophthalmic vein.

Anterior ciliary veins begin in a plexus within the ciliary muscle, and

accompany the arteries through the sclerotic to end in the ophthalmic:

they communicate with the venous space of the sinus circularis iridis (p.

656).
The ciliary nerves (fig. 231, /") are derived from the lenticular ganglion,

and the nasal nerve (p. 55). Entering the back of the eyeball with the

arteries, they are continued with the vessels between the sclerotic and

choroid, nearly as far as the ciliary muscle: at this spot the nerves send
offsets to the cornea, and piercing the fibres of the ciliary muscle, enter

the iris, but their manner of ending is unknown. Offsets from the nerves

supply the ciliary muscle and the choroid.

CHAMBER OF THE AQUEOUS HUMOR (fig. 227). The space between
the cornea in front and the lens behind, in which the iris is suspended,
contains a clear fluid named the aqueous humor. In the foetus before the

seventh month this interval is separated into two by the iris and the pu-

pillary membrane, but in 'the adult it is only partly divided, for the two
communicate through the pupil. The boundaries of the two chambers

may be seen in the eye on which a section has been made.
The anterior chamber is the larger part of the space; it is limited in

front by the cornea, and behind by the iris.

The posterior chamber (i) is a narrow interval behind the iris at the

circumference, which is bounded in front by the iris; behind by the lens

capsule, and by a piece of the membrane (suspensory ligament of the lens)
on the front of the vitreous humor : and at the circumference by the

ciliary processes.
The aqueous humor is quite transparent, and consists nearly of pure

water. A small quantity of chloride of sodium, with some extractive

matter, is in solution in it.

THE RETINA (fig. 227, e). This layer (tunica nervea) is in part con-

tinous with the optic nerve, and is the most delicate of all the coats of the

eyeball. On it the image of objects is formed in the bottom of the eye.
Dissection. The retina can be satisfactorily examined only on an eye

which is obtained within forty-eight hours after death. To bring it into

view on the eyeball in which the choroid coat was dissected, the choroidal

covering must be torn away carefully with two pair of forceps, whilst the

eye is immersed in water or spirit.

The retina is the most internal of the three concentric strata in the

globe of the eye, and is situate between the choroid coat and the trans-

parent mass (vitreous) in the interior. It is moulded upon, and supported

by the vitreous body; and its form is that of a segment of a sphere, with

a large aperture in front. Beginning behind at the optic nerve (fig. 227,

c) the thin layer extends forwards to the ciliary processes (their outer ex-

tremities), where it ends in a wavy border the ora serrata.

Where the retina ceases in front, a thin gray layer (ciliary part of the

retina) composed of elongated nucleated cells, which are not nerve ele-

ments, is continued on as far as the tips of the ciliary processes (fig. 235,

j) on which it ends.

The retina is of a pinkish gray color, and is semitransparent when
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fresh, so that an image can be seen on it when the two external coats of

the eye have been removed ; but it soon loses this translucency, and is

moreover rendered opaque by the action of water and other substances.

Its thickness is greater at the posterior than the anterior part of the eye-

ball, being J^th of an inch in the former, and T 5o tn ^n tne latter situa-

tion.

On the outer surface of the dissected retina are some fine fragments of

a structure (Jacob's membrane) to be noticed presently, which float in the

fluid in which the preparation may be placed.

Fig. 233. The inner surface is smooth ; it is covered

with folds in a preparation of an eye cut in

two, but these are accidental, in consequence
of the membrane having lost its proper sup-

port. At the spot where the optic nerve ex-

pands (porus opticus) is the central artery of

the retina
(fig. 233).

In the anterior of the human eye, in the

axis of the ball, is a slightly elliptical yellow

part (fig. 233), T^th of an inch in diameter,
which is named the yellow spot (limbus luteus

o* THB i SURFACE of Sommerring). Almost in the centre of that

OF THE RETINA, in the centre SP* ls a minute hollow, the Jovca. centralis,

of the ball is the yellow limbus which appears black in consequence of the

luteus, here represented by thinness of the wall allowing the dark pigment
shading ;

and in its middle the
outsjje to be seen

dark spot. To the inner side is . ,f. c\r> ^ i ^i_ j.-

the nerve, wi ,h its accompany-
,

Structure (tig. 234). In the retina are

ing artery. (Sommerrmg.) layers or strata with bloodvessels, viz., an in-

ner
(
3

), composed of nerve elements; an outer

(') (Jacob's membrane), formed of peculiar bodies; and an intermediate

or granular layer (
2

); and outside all is a pigmentary stratum. Passing

through the layers of the retina except Jacob's and the pigmentary, are

minute threads fibres of Miiller.

The layer of nerve substance (
3

) is made up of nerve fibres, and of a

molecular matrix containing different-sized nerve cells ; these constituents

have the following arrangement :

The tubules of the optic nerve
(/<), having become solid in texture and

gray in color from the absence of the white substance of Schwann, radiate

in bundles from the end of the optic trunk, and communicate together to

construct a thin web at the inner aspect of the nervous layer; this delicate

network with lengthened meshes diminishes in strength as it is followed

forwards.

Outside the nerve fibres is a stratum of molecular material (/) with

large pale pyriform and roundish nucleated nerve cells (ff) with offsets ;

this layer begins at the entrance of the optic nerve, and becomes thinner

as it extends forwards. Around the optic nerve the cells are arranged in

a layer one deep, but over the yellow spot they are about six or eight

deep ; near the ora serrata they are scattered in clusters. An offset from
each cell is supposed to join internally the nerve fibres ; and other offsets

are prolonged externally into the molecular material (/) and seem lost in

it.

The outer or columnar stratum (') (Jacob's membrane) consists of two
different elements rods and cones, which are arranged with their ends

inwards and outwards.
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The rods (a) are elongated solid and grooved particles, which are pointed
at the inner end, and are more numerous than the other elements ; from

their inner ends fine threads (rod-h'bres) are prolonged through the outer

set of granules (c), and are there connected with elliptical transversely
striated bodies. The cones (5) are shaped like a flask with a long neck,
and have the larger end turned inwards : they do not project so far out as

the rods. When viewed on the outer surface, they form large isolated swell-

ings (m) amongst the ends of the rods, and at a deeper level. By their

inner ends they are united with a pear-shaped cell (fig. 234) in the outer

part of the granular layer, and are said to reach as far as the molecular

material (d) between the two sets of granules.

1. Columnar layer with rods a, and cones, b.

2. Granular layer with outer, c, and inner granules, e, and

intermediate non-granular part, d.

3. Nervous layer wi h g, nerve colls, and h, nerve fibres ;

outside the cells is a finely granular part,/, and in-

side the fibres a limiting layer, i, formed by fibres of

Miiller.

On the left of the vertical section is an ideal plan of the

connection of the several parts. Thus the nerve cell, g,
unites internally with nerve fibres, and externally with

the inner granular layer; and the inner granular layer
is further joined by a thread (fibre of Miiller) to the

outer granular layer.

k. Microscopic appearance of the outer surface of the retina

over the yellow spot, where there are only cones

1. Appearance of the retina near the yellow spot a single

circle of rods surrounding each cone.

m. Appearance of the middle of the retina, a large number
of the rods surrounding each cone. In all three

figures the larger rings represent the cones, and the

smaller ones the rods seen endwise.

MAGNIFIED VERTICAL SECTION OF THE RETINA (altered from Kolliker).

In the fresh state both are soft, clear, and homogeneous, with a glisten-

ing appearance, but these characters are soon destroyed by water and other

fluids : their structure is very uncertain.

The granular layer (
2

) consists of innumerable rounded and ovalish

bodies with nuclei, which are collected into two sets (c and e), with an

intervening fine molecular material (rf).

In the inner set (e) there are several kinds of cells, whose nature is

unknown : two sets, which are oval and nucleated, are said to have this

arrangement : One is connected with the fibres of Miiller ; and the other

has a fibre at each end, like a bipolar ganglion-cell, which is continued
outwards and inwards into the molecular material (d and /").

In the outer set (e) two kinds of nucleated cells are to be recognized,
which are connected with the fibres from the rods and cones in Jacob's

layer. The cells of the rod-fibres, the most numerous, are elliptical, and
marked by cross stria3 (Herile) (fig. 234). The cells of the cone-fibres are
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pyriform in shape, with the base turned to the cone, but are free from
cross stripes.
The intervening molecular portion (d) has a striated appearance, from

the passage of the fibres of Miiller through it.

The fibres of Mutter (fig. 234) are extremely fine threads, which pierce
the substance of the retina, supporting and uniting the several layers, as with

a framework of areolar tissue ; they reach from Jacob's layer to the inner

surface. As they pass through the granular layer they are connected with

very fine threads amongst both set of granules (c and e) ; and in the inner

set (e) each possesses an oval nucleated cell. At the inner surface of the

retina they are dilated and joined to each other, so as to construct a bound-

ing stratum (Y) (membrana limitans internet) ; and at the outer part they
are united into another boundary line at the bases of the cones (membrana
limitans externa).

Structure of the yellow spot. The strata of the retina undergo modifi-

cations in the yellow spot, the chief of which are the following : externally,
the rods of Jacob's layer (*) are absent, and the cones become less bulged
and longer towards the centre. Internally, the nerve cells (g) of the layer

(
s
) are six to eight deep, but the nerve fibres (A) gradually cease at the

edge of the central fovea. The intermediate strata thin gradually towards

the fovea centralis, where they are so blended as to render dillicult their

identification.

The yellow color is due to pigment diffused through the substance, ex-

cept through Jacob's membrane and the outer set of cells (c) of the granu-
lar layer. Water removes it easily.

Capillary vessels occupy the yellow spot, whilst the larger branches pass
around on each side.

The pigmentary layer (fig. 227) covers the outer surface of the retina,

and is connected thereto by fine processes.
1

It consists of a single stratum

of six-sided nucleated cells, with granular contents (fig. 230,
B
)
which are

applied to each other by the edges. Each possesses a nucleus towards the

outer surface, and much pigment towards the inner. From the inner

surface of the cells project very fine threads, which penetrate between
the rods and cones of Jacob's layer. The pigmentary layer is constituted

thus as far as the ora serrata of the retina ; but in front of that line, viz.,

on the ciliary portion of the retina, the cells are rounded and full of pig-

ment, and are continuous with the pigment on the ciliary processes and
back of the iris.

Vessels of the retina. The central artery of the retina, accompanied by
its vein, enters the eyeball through the optic nerve (p. 5G). Inside the

retina the vessel divides into four or five branches ; these pierce the

stratum of fibres (fig. 234, A), and end in a network of capillaries amongst
the ganglion cells (17), and in the molecular material outside them (/).
In the yellow spot only capillaries exist.

In the foetus a branch of the artery passes through the centre of the

vitreous mass to supply the lens capsule.
VITREOUS BODY. A transparent mass fills the greater part of the

space within the coats of the eyeball (fig. 227, A), which has been named
vitreous body, from its resemblance to glass ; it consists of a clear aqueous

1 In the dissection of the retina this pigmentary layer is removed with the

choroid through the rupture of those processes ;
and it has therefore been com-

monly described as part of the choroid coat.
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fluid, contained in a translucent membrane, and has the consistency of

J ell7-

Dissection. The vitreous body may be seen on the eye on which the

retina was dissected, by taking away the retina, the iris, and the ciliary
muscle and processes.
To obtain a view of its anterior part, with the lens in situation, an eye-

ball should be fixed upright ; the sclerotic and choroid coats are to be cut

through about a quarter of an inch behind the cornea ; and on removing
carefully the cornea, ciliary muscle, and processes with the iris, the vitre-

ous body will be apparent.
The vitreous body (fig. 227, h) is globular in form, and fills four-fifths

of the ball, supporting the retina. In front it is slightly hollowed, and
receives the lens with its capsule (g), to which it is closely united. The

fluid of the vitreous body has nearly the same composition as the aqueous
humor with some salts and albumen. Enveloping the whole is a thin

membrane named hyaloid.
The hyaloid membrane (n) is a fine transparent covering of the vitreous

body. It passes continuously over the surface ; and in the foetus it is

connected with fibres which penetrate the mass. On the inner aspect are

a few delicate nuclei.

At the fore part it is joined by the membrane
(t*) supporting the lens;

and it ends by uniting with the back of the lens capsule. At the bottom
of the ball the membrane is closely connected with the retina.

Structure of the vitreous mass. From the slow escape of the fluid after

puncture of the hyaloid membrane, it has been supposed that there are

membranous partitions, dividing the vitreous mass into compartments
which communicate with each other. In the centre of the vitreous body
is a fibrous canal, which reaches to the back of the lens, and transmits a

branch from the central artery of the retina to the lens capsule in the

foetus.

The vitreous mass and the hyaloid membrane are extra-vascular, and
receive their nutritive material from the vessels of the ciliary processes
and retina.

Suspensory ligament of the lens (Zonule of Zinn). This is a transpa-
rent membranous structure (fig. 235, t), placed around the lens capsule,

Fig. 235.

d. Cornea.

e. Ciliary muscle.

/. Iris.

ff. Lens.

i. Posterior chamber.

3. Ciliary part of the retina.

m. Ciliary ligament.

n. Hyaloid membrane.

o. Canal of Petit.

r. Sinus circularis iridis.

s. Ciliary process.

t. Suspensory ligament of the lens.

ENLARGED REPRESENTATION op THE PARTS OF THE ETEBALL ON ONE SIDE OPPOSITE THE LENS:

THE LETTERS REFER TO THE SAME PARTS AS IN THE WOODCUT, 227.

which joins externally the hyaloid membrane opposite the anterior termi-

nation (ora serrata) of the retina. After the ciliary processes of the cho-

roid coat are detached from it, dark lines of pigment cover the surface ;
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and when these are washed away plaits (ciliary processes') come into view,
which are less prominent and longer than the processes of the choroid

coat, and do not quite reach the lens capsule internally. The two sets of

prominences are dovetailed together the projections of one being received

into hollows between the other. In this membrane are stiff longitudinal
and elastic fibres. The tenseness or laxness is influenced by the state of

the ciliary muscle ;
for during its contraction the membrane is rendered

lax by the drawing forwards of the ciliary processes.
Canal of Petit. Around the margin of the lens capsule is a small canal

(fig. 235, 0) about one-tenth of an inch across, which is situate between
the suspensory ligament and the front of the hyaloid membrane. When
the canal has been opened, and filled with air by means of a blowpipe, it

is sacculated at regular intervals, like the large intestine, by the inflation

of the plaits of the anterior boundary. The margin of the capsule of the

lens projects into the space.
LENS AND ITS CAPSULE. The lens is situate behind the pupil of the eye

(fig. 227, (7), and brings to a focus on the retina the light passing through
that aperture.
The capsule is a firm and very elastic transparent case, which is per-

meable to fluid, and closely surrounds the lens : it is seated in a hollow on
the front of the vitreous body. The anterior part projects towards the

pupil ; whilst the posterior is received on the vitreous mass, to which it is

inseparably united. The circumference of the case corresponds with the

canal of Petit (o).
Its anterior surface (fig. 227) is free, and touches the iris (./), but is

separated from it by a slight space at the outer part (posterior chamber, i) ;

it gives attachment towards the circumference to the suspensory liga-
ment ().

The fore part of the capsule is four or five times thicker than the poste-

rior, as far outwards as the attachment of the suspensory ligament, and

supports itself after the removal of the lens ;
it is firm and quite trans-

parent, and remains clear for some time when immersed in spirit, acids,

and boiling water, like the elastic layers of the cornea. The posterior

part of the capsule is thin and membranous, and decreases in thickness

towards the centre : it is joined by the hyaloid membrane (n) of the vitre-

ous body.
In the adult human eye the capsule of the lens is not provided with

bloodvessels
;
but in the foetus a branch of the central artery of the retina

supplies it (p. 666).
Dissection. The lens will be obtained by cutting across the thin mem-

branous capsule in which it is inclosed.

The lens is a solid and transparent doubly convex body ; but the curves

are unequal on the two surfaces (fig. 227, g), the posterior being greater
than the anterior. Its margin is somewhat rounded ; and the measurement
from side to side is one-third of an inch, but from before back about one-

fourth of an inch. The density increases from the circumference to the

centre ; for whilst the superficial part may be rubbed off with the finger,
the deeper portion is firm, and is named the nucleus.

On each surface are three lines or stellae diverging from the centre, and

reaching towards the margin ; they are the edges of planes or septa, and
are so situate that those on one side are intermediate in position to those

on the other. In the human eye they are not distinctly seen, because thy
bifurcate repeatedly as they extend outwards.
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Covering the anterior surface of the lens, and connecting it with the

capsule, is a layer of very transparent nucleated polygonal cells, which
can be recognized only in a fresh eye : these become elongated towards the

circumference of the lens, and seem to pass into the superficial lens-fibres.

Structure. After the lens has been hardened by spirit or boiling, it may
be demonstrated to consist of a series of layers (tig. 236) arranged one

within another, like those in an onion. Under the microscope each layer

may be seen to be constructed of minute parallel fibres. It consists mostly
of albumen, and no bloodvessels are found in its texture.

The laminae of each surface have their apices in the centre, where the

septa meet ; they may be detached from one another at that spot, and may
be turned outwards towards the equator of the lens.

The constituent fibres of the laminae are about 5oViytn f an incn ^n

diameter, solid, and flattened at the margin of the lens ; and the deeper

Fig. 236. Fig. 237.

A REPRESENTATION OF THK LAMINAE IN A HARDENED
LENS.

a. The nucleus.

b. Superficial laminae.

fibres are narrowed and less distinct. In
the superficial softer fibres are contained

granular nuclei (fig. 237, a).
The edges are slightly waxy ; and each

fibre touches six Others (fig. 237, 6), viz.,

two on each side, with one above, and an-

other below : contiguous fibres are there-

fore dovetailed together, and this inter-
, , . . . . .

, ,, . ,

locking is best seen m the lens of the cod-

VIEWS OF THE LENS FIBRES, AFTEB
HE.NLE.

a - Surface fibres with their nuclei, in

the eiliatorial r^'lon of the lens -

6. Transverse section of the fibres of

the surface of the Ien8) ghowing
their union with others.

The ends are soft and not well-defined,
and are connected with the partitions on the opposite surfaces of the lens

in this way : those attached at the union of two septa on the one aspect,
are fixed to the extremity of a septum on the other aspect : and the fibres

passing between two septa are nearer to the pole at one end, and farther

from it at the other, while the middle ones are at the same distance from
the ends of the septa on both aspects.

Changes in the lens with age. The form of the lens is nearly spherical
in the foetus ; but its convexity decreases with age, particularly on the an-

terior aspect, until it becomes flattened in the adult.

In the foetus it is soft, is reddish in color, and is not quite transparent ;

in mature age it is firm and clear; and in old age it becomes flatter on both

surfaces, denser, and of a yellowish color.
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CHAPTER XL
DISSECTION OF THE EAR.

THE organ of hearing is made up of complex parts, which are lodged
in, and attached to the surface of the temporal bone.

The fundamental structure, as in the eyeball, is an expansion of a spe-
cial nerve over a membrane containing fluid. This delicate apparatus is

inclosed in bone for its protection ; and it is surrounded by certain acces-

sory bodies which convey to it the vibrations produced by the sonorous

undulations of the air.

The auditory apparatus may be arranged into the parts outside, and
those within the substance of the temporal bone.

In the EXTERNAL SET which may be first examined, are included the

"pinna or auricle, and the auditory canal: the former has been noticed at

p.- 4o, and the latter is described below.

.The AUDITORY CANAL (fig. 238) (tneatus auditorius externns} is the

passage which leads from the pinna to the cavity (tympanum) in the tem-

poral bone, and transmits inwards sonorous undulations of the air.

Dissection. To obtain a view of this canal, a recent -temporal bone is

to be taken, to which the cartilaginous pinna remains attached. After the

removal of the soft parts, the squamous piece of the bone in front of the

Glaserian fissure is to be sawn off; and the front of the meatus, except a

ring internally which gives support to the thin membrana tympani, is to

be cut away with a bone forceps.
The canal (fig. 238) is about one inch and a quarter in length, and is

formed partly by bone, and partly by cartilage. It is directed forwards

somewhat obliquely. In shape it is rather flattened from before back-

wards; and it is narrowest in the osseous part. The outer extremity is

continuous with a hollow (concha) of the external ear, and the inner is

closed by the membrana tympani.
The cartilaginous part (a) is largest. It is about half an inch in

length, and is formed chiefly by the pinna of the outer ear which is at-

tached to the margin of the meatus; but at the upper and posterior aspect
the cartilage is deficient, and the tube is closed by fibrous tissue. One or

two fissures (fissures of Santorini) cross the piece of cartilage.
The osseous part (b) is about three-quarters of an inch long in the adult,

and is constricted sometimes about the middle. Its outer extremity is

dilated, and the posterior part projects farther than the anterior; the greater

portion of the margin is rough, and gives attachment to the cartilage of

the pinna. The inner end is smaller, and is marked in the dry bone by a

groove for the insertion of the membrane of the tympanum; it is so sloped
that the anterior Avail juts beyond the posterior by about two lines.

In the foetus the osseous part of the meatus is absent. After birth it

grows out of the osseous ring (tympanic bone) which supports the mem-
brana tympani.

Lining of the meatus. A prolongation of the integument lines the
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auditory passage, and is united more closely to the osseous than the carti-

laginous portion; it is continued over the membrane of the tympanum in

the form of a thin pellicle. At the entrance of the meatus are a tew hairs.

In the subcutaneous tissue of the cartilaginous part of the meatus lie some
ceruminous glands of a yellow-brown color, resembling in form and ar-

rangement the sweat glands of the skin; these secrete the ear wax, and

Fig. 238.

O
r-

O

VKRTICAI, SECTION OF THE MEATUS ACDITORHJS AND TYMPANUM (Scarpa).

a. Cartilaginous part of the meatus. d. Cavity of the tympanum.
6. Osseous portion. e. Eustachian tube.

c. Membrana tympani.

open on the surface by separate orifices : they are absent in the osseous

part, and are most abundant in that portion of the tube which is formed

by fibrous tissue.

Vessels and nerves. The meatus receives its arteries from the posterior

auricular, the internal maxillary, and the temporal branch of the external

carotid. Its nerves are derived from the auriculo-temporal branch of the

fifth nerve, and enter the auditory passage between the bone and the carti-

lage (p. 96).
INNER PARTS OF THE EAR. The internal constituents of the organ of

hearing are inclosed within the temporal bone, and consist of two large

spaces tympanum and labyrinth, with their accessory parts.
The TYMPANUM, or drum of the ear (fig. 238, d), is a hollow interposed

between the meatus auditor! us and the labyrinth. It communicates with

the pharynx by a tube (e) (Eustachian), through which the air has ac-

cess ; and it is traversed by a chain of small bones, with which special
muscles and ligaments are connected. Minute vessels and nerves are

contained in the space.
Dissection. The tympanic cavity should be examined in both a dried

and a recent bone.

On the dry temporal bone, after removing most of the squamous portion
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by means of a vertical cut of the saw through the root of the zygoma and
the Glaserian fissure, the tympanum will be brought into view by cutting

away with the bone forceps some of the upper surface of the petrous portion,
and the anterior part of the rneatus auditorius.

In the recent bone prepare the dissection as above, but without doing

injury to the membrana tympani, the chorda tympani nerve, and the chain

of bones with its muscles.

Form. The cavity of the tympanum has the form of a slice of a small

cork, about a quarter of an inch thick, the outer and inner boundaries

being flattened and the circumference circular. Its size is greater across

the space, than from without inwards ; in the former direction it measures

about half an inch, but in the latter not more than a quarter of an inch.

The inner boundary (fig. 239) is of greater extent than the outer, and
on it the following objects are to be noticed. Occupying nearly the whole

surface is the large projection of the promontory (a) ; this is pointed pos-

teriorly, and is marked by two or three minute grooves (d) which lodge
the nerves in the anastomosis of Jacobson. Above and below the nar-

rowed part of the promontory is a large aperture ; both lead into the

labyrinth.
The upper opening (i), semicircular in shape, with the convexity placed

upwards, is named fenestra ovalis: into it the inner bone (stapes) of the

osseous chain is fixed. The lower aperture (c) -fenestra rotunda, is

rather triangular in shape, and leads into the cochlea ;
it is situate within

a hollow, which is somewhat semi-elliptical in form. In the recent state

it is closed by a thin membrane, the secondary membrane of the tym-

panum.
The outer boundary of the cavity is formed by the membrana tympani

(fig. 238, c), and the surrounding bone. Above and in front of the mem-
brane, is the Glaserian or glenoid fissure, which is occupied in the fresh

condition by the long process of one of the small bones (malleus) ; by a

small muscle, the laxator tympani ; and by tympanic vessels. Crossing
the membrane towards the upper part is the chorda tympani nerve, which

issues through the Glaserian fissure.

The circumference of the tympanum is circular, and is rough and
uneven on the surface here and there : round it the student may observe

the following facts.

The roof is flattened, and consists of the thin osseous plate separating
the tympanic cavity from the cranium. The floor is narrower than the

roof, and is curved over the subjacent jugular fossa ; it has more or less

of an areolar condition, and some small apertures communicate with the

fossa beneath.

At the posterior part of the circumference, towards the roof, is one

large with other small apertures, leading into the mastoid cells (fig. 239).
Below those apertures, but near the inner wall and on a level with the

narrowed part of the promontory, is the small conical hollow projection

(e) of the pyramid; this is perforated by an aperture, and contains the

stapedius muscle ; a minute canal connects its cavity with the aqueduct of

Fallopius : sometimes a small round spiculum of bone attaches the pyramid
to the promontory. In a line with the pyramid, and arching upwards
above the fenestra ovalis, is a bony ridge (f) marking the situation of the

aqueduct of Fallopius.
The front of the tympanic cavity corresponds with the carotid artery,

only a thin piece of bone intervening. In it are the apertures of two



SPECIAL PARTS IN TYMPANUM. 673

canals which lie on the outer side of the passage for the vessel : the upper

(A) contains the tensor tympani muscle ; and the lower (i) is the Eusta-

chian tube. Between the two canals is a thin osseous lamina, which is

hollowed above and dilated at the inner end, and is named processus

cochleariformis.

Fie. 239.

Promontory.
Fenestra ovalis.

Fenestra rotunda.

Nerve grooves on the promon-

tory.

Pyramid.
Prominence of aqueduct of

Fallopius.

Openings of mastoid cells.

Canal of tensor tympani.
Osseous part of Eustachian

tube.

Internal carotid artery.

Facial nerve.

VIEW OP THE INNER WALL OF THE TYMPANUM ENLARGED (Bowman).

Some parts that have been referred to above, viz., the membrana tym-
pani, the Eustachian tube, and the secondary tympanic membrane, require

separate notice.

The membrana tympana (fig. 240, a) is a thin translucent stratum be-

tween the meatus auditorius and the cavity of the tympanum. It measures
one-third of an inch across, is oval in form, and is attached by its circum-

ference to a groove at the inner end of the auditory passage ; but in the

foetus it is fitted into a separate osseous ring, the tympanic bone. The
membrane is placed very obliquely so that it forms with the floor of the

meatus an angle of 45 degrees, and the outer surface is directed down-
wards. Towards the auditory canal the surface is concave ; but in the

tympanum it is convex, and attached to its upper half is the handle of

the malleus (b) one of the ossicles.

Structure. The membrane is formed of three strata external, internal,

and middle. The outer one is continuous with the integuments of the

meatus auditorius ; and the inner is derived from the mucous membrane
of the tympanum. The middle layer is formed of white and yellow fibrous

tissues, and is fixed to the groove in the bone. From its centre, where it

is connected with the handle of the malleus, fibres radiate towards the

circumference ;
and near the margin, at the inner surface, lies a band of

stronger circular fibres (fig. 240, c), which bridges across the notch at

the upper part of the tympanic bone.

The Eustachian tube (fig. 238, e) is the channel through which the tym-
panic cavity communicates with the fauces. It is about an inch and a half

in length, and is directed downwards and inwards to the pharynx. Like
the meatus auditorius, it is partly osseous and partly cartilaginous in

texture.

The osseous part is rather more than half an inch in length, and is nar-

rowed at the middle. Its course in the temporal bone is along the angle
43
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INNER VIEW OF THE MEM-
BRANA TYMPANI IN THE

Fff.TUS, WITH THE MAL-
LKUS ATTACHED.

a. Membrane or drum of

the tympanum,
i. Malleus.

c. Band of circular fibres

at the circumference.

d. Inferior, and e, superior

tympanic artery.

/ Tympanic bone.

Fig. 240. of union of the squamous and petrous portions, out-

side the passage for the carotid artery. Externally
it ends in a dilated and somewhat oval opening, with

an irregular margin, which gives attachment to the

cartilage.
The cartilaginous part of the tube is nearly an

inch in length, and extends from the temporal bone

to the interior of the pharynx (p. 126).

Through this tube the mucous membrane of the

drum of the ear is continuous with that of the pha-

rynx ; and through it the mucus escapes.
The secondary membrane of the tympanum is

placed within the fenestra rotunda, and is rather

concave towards the tympanum, but convex towards

the cochlear passage, which it closes.

It is formed of three strata, like the membrane on

the opposite side of the cavity, viz., an external or

mucous, derived from the lining of the tympanum ;

an internal or serous, continuous with that clothing
the cochlea ; and a central layer of fibrous tissue.

OSSICLES OF THE TYMPANUM (fig. 242). Three
in number, they are placed in a line across the tym-

panic cavity. The outer one is named malleus from its resemblance to a

mallet ; the next, incus, from its similitude to an anvil ; and the last,

stapes, from its likeness to a stirrup. For their examination the student

should be provided with some separate ossicles.

The malleus (fig. 241) is the longest bone, and is twisted and bent. It

is large at one end (a) (head) and small and pointed at the other (e)

(handle) ; and it has two processes with a narrowed part or neck. The
head or capitulum (a) is free in the cavity, is oval in shape, and is smooth

except at the back, where there is a depression for articulation with the

next bone. The neck (b) is the slightly twisted part between the head

and the processes. The handle or manubrium (e) decreases in size towards

the tip, and is flattened from before backwards ; but at the extremity it is

compressed from within outwards : to its outer margin the special fibrous

stratum of the membrana tympani is connected.

The processes of the bone are two in number, long and short. The
short one (e) springs from the root of the handle on the outer side, and
touches the membrane of the tympanum. The long process processus

gracilis (c?), is a flattened slender piece of bone, which projects from the

neck of the malleus at the anterior aspect, and extends into the Glaserian

fissure : in the adult this process is joined with the surrounding bone, and

cannot be separated from it.

The incus is a flattened bone (fig. 241), and possesses a body and two

processes. The body (b) is hollowed at the upper and anterior part to

articulate with the malleus. The two processes (short and long) extend

from the side opposite to the articulation : The shorter process (c) is

somewhat conical, and is received into the large aperture of the mastoid

cells : the long process (rf) decreases towards the extremity, where it curves,

and ends in a rounded point (e), the orbicular process.
The stapes (fig. 241) has a base or wider part, and a head, with two

sides or crura, like a stirrup. The base (c?) is formed by a thin osseous
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plate, which is convex at one margin and almost straight at the other, cor-

responding with the shape of the f'enestra ovalis : the surface turned to the

vestibule is convex, while the opposite is excavated. The head (a) is

marked by a superficial depression which receives the orbicular process of

the incus ; and below it is a constricted part (6), the neck of the bone.

The crura (e) extend from the neck to the base, and are grooved on the

inner surface : the anterior crus is shorter and straighter than the other.

Fig. 241.

THE THREE OSSICLES OF THE TYMPANUM : THE CENTRAL BONK is THE MALLEUS, THE LEFT-HAND
BONE INCUS, AND THE RIGHT-HAND ONE STAPES.

Malleus : a. head ; 6, neck ; c, long handle
; d, long, and e, short process.

Incus : a, head
; 6, body ; c, short process ; d, long process ; e, orbicular process.

Stapes: a, head ; 6, neck ; c, crus ; d, base.

Position of the ossicles (fig. 242). The malleus (d) is placed vertically
in the tympanum, with the head upwards, and the joint surface turned

backwards to articulate with the incus. Its handle is inserted externally
into the membrana tympani between the mucous and fibrous layers ; and
its long process is directed forwards into the Glaserian fissure.

The incus (e) is also upright, so that the long process is vertical, and
the short one horizontal. Externally it is united with the malleus ; the

short process is received into the large aperture of the mastoid cells
; and

the long one descends, like the handle of the malleus, but rather posterior
to it and nearer the inner wall of the cavity, to join inferiorly with the

stapes.
The stirrup bone (/) has a horizontal position, with the crura directed

forwards and backwards : its base is fixed over the fenestra ovalis, and its

head is united with the long process of the incus.

Ligaments of the ossicles. The small bones of the tympanic cavity are

united into one chain by joints, and are further kept in position by liga-
ments fixing them to the surrounding wall.

Joints of the bones. Where the ossicles touch they are connected together

by articulations corresponding with the joints of larger bones ; for the osse-

ous surfaces are covered with cartilage, are surrounded by a thin capsular
ligament of fibrous tissue, and lubricated by a synovial sac. One articu-

lation of the nature above described exists between the heads of the mal-
leus and incus, and a second between the extremity of the long process of

the incus and the head of the stapes.
Union of the bones to the wall. The bones are kept in place by the

reflection of the mucous membrane over them, and by special ligaments.
From the head of the malleus a short suspensory band of fibres is directed

upwards to the roof of the tynpanum. Another ligamentous band (poste-

rior) passes backwards from the incus, near the end of its short process,
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Fig. 242.

to the bone supporting it. And the base of the stapes is connected to the

margin of the fenestra ovalis by fibres constituting an orbicular ligament.
In the recent bone the thin mucous membrane closes the interval be-

tween the crura of the stapes, and is attached to the groove on the inner

aspect.
Muscles of the ossicles (fig. 242). Three muscles which possess trans-

versely striated fibres are connected with the chain of bones
; two of these

are attached to the malleus, the other to the stapes.
The tensor tympani (fig. 242, h) (internal muscle of the malleus) is the

largest and must distinct of the muscles of the tympanum, and takes the

shape of its containing tube, which must be laid open to see it completely.
The muscle arises from the surface of its bony canal, also slightly in front

from the cartilage of the Eustachian tube. Posteriorly it ends in a ten-

don which is reflected over the end of the

cochleariform process, and is inserted in-

to the inner border of the handle of the

malleus, near its base.

Action. The muscle draws inwards
the handle of the malleus towards the in-

ner wall of the tympanic cavity, and

tightens the membrane of the tympanum ;

and as the long process of the incus is

moved inwards with the malleus the base

of the stapes will be pressed into the

fenestra ovalis.

Laxator tympani (fig. 242, g] (exter-
nal muscle of the malleus). It is con-

nected externally with the spinous process
of the sphenoid bone ; and passing through
the Glaserian fissure, it is attached to the

neck of the malleus above the processus

gracilis.

Action. The muscle draws inwards and
forwards the upper part of the malleus,
and tilts outwards the handle, so as to re-

lax the membrana tympani ; and on the

cessation of the contraction of the tensor,
it can move out the bony chain.

The stapedius (fig. 242, i')
is lodged

in the canal holowed in the interior of

the pyramid. Arising inside the tube,
the muscle ends in a small tendon, which
issues from the pyramid, and is inserted

into the neck of the stapes at the poste-
rior part.

Action. By directing the neck of the

stapes backwards the muscle raises the fore part of the base out of the
fenestra ovalis, diminishing the pressure on the fluid in the vestibule ; and
supposing it to contract simultaneously with the tensor, it would prevent
the sudden jar of the stapes on that fluid.

Mucous membrane of the tympanum. The mucous lining of the tym-
panic cavity adheres closely to the wall ; it is continuous with that of the

PLAN OP THB OSSICLES IN POSITION IN

THE TYMPANUM WITH THEIR MUS-
CLES.

a. Cavity of the tympanum.
b. Membrana tympani.
c. Eustachian tube.

d. Malleus.

e. Incus.

/. Stapes.

ff. Laxator tympani muscle.

h. Tensor tympani.
?'. Stapedius.
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pharynx through the Eustachian tube, and is prolonged into the mastoid

cells through the apertures leading into them.

It assists to form part of the membrana tympani, and of the secondary
membrane in the fenestra rotunda ; it is reflected also over the chain of

bones and the muscles, ligaments, and chorda tympani nerve. In the

tympanum the membrane is thin, not very vascular, and secretes a watery
fluid ; but in the lower part of the Eustachian tube it is thick and more

vascular, is provided with numerous glands, and its epithelium is lami-

nated.

Its surface is covered with a columnar ciliated epithelium, but on the

membrana tympani and the ossicula it is laminar and unciliated.

BLOOLJVESSELS. The arteries of the tympanum are furnished from
the following branches of the external carotid, viz., internal maxillary,

posterior auricular, ascending pharyngeal ; and some offsets come from the

internal carotid in the temporal bone. The veins join the middle menin-

geal and paryngeal branches.

The internal maxillary artery supplies the tympanic branch (fig. 240,

<f) (inferior, p. 93), which enters the cavity through the Glaserian fissure,

and distributes a branch to the membrane of the tympanum.
The stylo-mastoid branch of the posterior auricular artery (p. 86),

entering the lower end of the aqueduct of Fallopius, gives twigs to the

back of the cavity, and the mastoid cells. One of this set, superior tym-

panic (fig. 240, e), anastomoses with the tympanic branch of the internal

maxillary artery, and forms a circle around the membrana tympani, from
which offsets are directed inwards.

Other branches from the ascending pharyngeal, or from the inferior

palatine artery, enter the fore part of the space by the Eustachian tube.

NERVES. The lining membrane of the tympanum is supplied from the

plexus (tympanic) between Jacobson's and the sympathetic nerve : but

the muscles derive their nerves from other sources. Crossing the cavity
is the chorda tympani branch of the facial nerve.

Dissection (fig. 243). The preparation of the tympanic plexus will

require a separate fresh temporal bone, which has been softened in diluted

hydrochloric acid, and in which the nerves have been hardened afterwards

in spirit.

The origin of Jacobson's nerve from the glosso-pharyngeal is first to be

sought close to the skull ; and the fine auricular branch of the pneumo-
gastric may be looked for at the same time (p. 113). Supposing the nerve

to be found, the student should place the scalpel on the outer side of the

Eustachian tube, and carry it backwards through the vaginal and styloid

processes of the temporal bone, so as to take away the outer part of the

tympanum, but without opening the lower end of the aqueduct of Fal-

lopius.
After the tympanum has been laid open, Jacobson's nerve is to be fol-

lowed in its canal ; and the branches in the grooves on the surface of the

promontory are to be pursued : one of these arching forwards joins in the

carotid plexus ; and two others directed upwards, unite with the large

superficial petrosal, and the facial nerve.

The connections of the chorda tympani nerve can be seen on the prepa-
ration used for the muscles.

The tympanic branch of the glosso-pharyngeal nerve (fig. 243,
2

), nerve

of Jacobson (p. 112), enters a special aperture in the temporal bone, to
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reach the inner wall of the tympanum. In this cavity the nerve supplies
filaments to the lining membrane and the fenestra rotunda ; and it termi-

nates in the three undermentioned branches, which are contained in

grooves on the promontory, and connect this nerve with others. 1

Fig. 243.

JACOBSON'S NERVE IN THE TYMPANUM (Breschet).

a. Carotid artery.

6. Tensor tympani muscle.

c. Inferior maxillary trunk of the fifth nerve.

d. Otic ganglion.

Nerves :

1. Petrous ganglion of the glosso-pharyn-

geal.

2. Nerve of Jacobson.

3. Sympathetic ou the carotid.

4. Small superficial petrosal nerve.

5. Offset to join large petrosal nerve.

6. Branch to Enstachian tube.

7. Facial nerve
; 8, chorda tympani branch.

9. Nerve of the otic ganglion to the tensor

muscle.

Branches. One branch is arched forwards and downwards, and enters

the carotid canal to communicate with the sympathetic (
3

) on the artery

(p. 116).
A second (

5
) is directed upwards to join the large superficial petrosal

nerve in the hiatus Fallopii.
And the third (

4

) has the following course : It ascends in front of the

fenestra ovalis, and near the gangliform enlargement on the facial nerve,
to which it is connected by filaments (fig. 35). Beyond the union with

the facial, the nerve is named small superficial petrosal, and is continued

forwards through the substance of the temporal bone, to end in the otic

ganglion (p. 144).
Nerves to muscles. The tensor tympani muscle is supplied by a branch

from the otic ganglion (fig. 243,
9
)

: the stapedius receives an offset from

the facial trunk ;
and the laxator tympani from the chorda tympani nerve (?).

1 Instead of viewing these filaments as offsets of the nerve of Jacobson they
may be supposed to come from the other nerves : according to this view the tym-

panic plexus would be derived from several sources.
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The chorda tympani (fig. 243,
8
) is a branch of the facial nerve (p. 144).

Entering the cavity behind, it crosses the membrana tympani, and issues

from the space by an aperture in, or internal to the Glaserian fissure ; it

joins the gustatory nerve, and its farther course to the tongue is described

at page 97.

The auricular branch of the vagus nerve, though not a nerve of the

tympanum, is an offset to the outer ear, and may be now traced in the

softened bone. Arising in the jugular fossa (p. 113), the nerve enters a

special canal, and crosses through the substance of the temporal bone to

the back of the ear.

THE LABYRINTH. The inner portion of the organ of hearing is so

named from its complexness. It consists of three spaces surrqunded by
dense bone ; and of sacs containing fluid for the expansion of the ^auditory

nerve, which are contained within the former.

The OSSEOUS LABYRINTH includes the vestibule, the semicircular canals,

and the cochlea : these communicate externally with the tympanum, and

internally, through the meatus auditorius internus, with the cranial cavity.
The VESTIBULE (fig. 244), or the central cavity of the osseous labyrinth,

is placed behind the cochlea, but in front of the semicircular canals.

Fig. 244.

VIKW OP THE VESTIBULE OBTAINED BY CUTTING AWAY THE OTTER BOUNDARY IN A FOZTUS,

enlarged three times.

a. Fovea hemispherica. e. Upper vertical semicircular canal partly
b. Crista vestibuli. laid open.
c. Aperture of aqueduct of the vestibule. /. Horizontal semicircular canal, partly opened.
d. Common opening of two semicircular canals, g. Opening of the scala vestibuli.

Dissection. This space may be seen on the dry bone which has been
used for the preparation of the tympanum. The bone is to be sawn

through vertically close to the inner wall of the tympanum, so as to lay
bare the fenestra ovalis leading into the vestibule. By enlarging the

fenestra ovalis a very little in a direction upwards and forwards, the ves-

tibular space will appear ; and the end of the superior semicircular canal

will be opened.
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Other views of the cavity may be obtained by sections of the temporal
bone in different directions, according to the knowledge and skill of the

dissector.

The vestibular space (fig. 244) is ovoidal in form, and the extremities

are directed forwards and backwards. The larger end is turned back, and
the under part or floor is more narrowed than the upper part or roof. It

measures about ith of an inch in length, but it is narrower from without

inwards. The following objects are to be noted on the boundaries of the

space.
In front, close to the outer wall, is a large aperture ($r) leading into the

cochlea ; and behind are five round openings of the three semicircular

canals (d, e,f).
The outer wall corresponds with the tympanum, and in it is the aper-

ture of the fenestra ovalis. On the inner wall, nearer the front than the

back of the cavity, is a vertical ridge or crista (5). In front of the ridge
is situate a circular depression, fovea hemispherica (a), which is pierced

by minute apertures for nerves and vessels, and corresponds with the

bottom of the meatus auditorius internus. Behind the crest of bone,
near the common opening of two of the semicircular canals, is the small

aperture of the aqueduct of the vestibule (c), which ends on the posterior
surface of the petrous portion of the temporal bone.

The roof is occupied by a slight transversely oval depression, fovea
semi-elliptica ; this is separated from the fovea hemispherica by a prolonga-
tion of the crista (6) on the inner wall before mentioned.

The SEMICIRCULAK CANALS (fig. 245) are three. osseous tubes, which
are situate behind the vestibule, and are named from their form.

Dissection. These small canals will be easily brought into view by the

removal of the surrounding bone by means of a file or bone forceps. Two
may be seen opening near the aperture made in the vestibule, and may
be followed thence ; but the third is altogether towards the posterior aspect
of the petrous portion of the temporal bone.

The canals are unequal in length, and each forms more than half an

ellipse. They communicate at each end with the vestibule, but the con-

tiguous ends of two are blended together so as to give only 6ve openings
into that cavity. Each is marked by one dilated extremity which is

called the ampulla. When a tube is cut across it is not circular, but is

compressed laterally, and measures about ^th of an inch, though in the

ampulla the size is as large again.
From a difference in the direction of the tubes, they have been named

superior vertical, posterior vertical, and horizontal.

The superior vertical canal (a) crosses the upper border of the petrous

part of the temporal bone, and forms a projection on the surface. Its

outer end is marked by the ampulla, whilst the inner is joined with the

following.
The posterior vertical tube (&) is directed backwards from its junction

with the preceding towards the posterior surface of the temporal bone ; the

upper end is united with the superior vertical canal, and the lower end is

free and dilated.

The horizontal canal (c) has separate apertures, and is the shortest of

the three. Deeper in position than the superior vertical, it lies in the sub-

stance of the bone nearly on a level with ,the fenestra ovalis; its dilated

end is at the outer side close above that aperture.
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Lining membrane of the osseous labyrinth. A thin fibrous periosteal
membrane lines the vestibule and the semicircular canals, and is continuous
with the fibrous process in the aqueduct of the vestibule. On the outer

wall of the cavity it stretches over the fenestra ovalis; and in front it is

prolonged into the cochlea through the aperture of the scala vestibuli (fig.

244, g).

Fig. 245.

a. Upper vertical ; 6, posterior vertical ; and c,

horizontal canal.

d. Common opening of the two vertical canals.

e. Part of the vestibular cavity.

/. Opening of the aqueduct of the vestibule.

REPRESENTATION op THE SEMICIRCULAR CANALS ENLARGED

(from a model in University College Museum).

The outer surface of the membrane is adherent to the bone; but the

inner is covered by a single layer of flattened epithelium. It is supplied

by the vestibular vessels; and it secretes a thin serous fluid, liquor Cotun-

nii, or perilymph, which surrounds the membranous labyrinth, and occu-

pies for a short distance the aqueduct : this fluid also fills the scalae of the

cochlea.

COCHLEA. This part of the osseous labyrinth has a position anterior

to the vestibule, and has received its name from its resemblance to a spiral
shell.

Dissection. To obtain a view of the cochlea it will be needful to cut

or file away the bone between the promontory of the tympanum and the

meatus auditorius internus, on the preparation before used for displaying
the vestibule; or this section may be made on another temporal bone in

which the semicircular canals are not laid bare. For the same dissection

in the recent state, a softened bone should be used.

The cochlea (fig. 246) is conical in form, and is placed almost horizon-

tally in front of the vestibular space. The base of this body is turned to

the meatus auditorius internus, and is perforated by small apertures ; whilst

the apex is directed to the inner wall of the tympanum, opposite the canal

for the tensor tympani muscle. Its length is about a quarter of an inch,
and its width at the base is about the same. Resembling a spiral shell in

construction, the cochlea consists of a tube wound round a central part or

axis ; but it differs from the shell in having its tube subdivided by a par-
tition.

The axis or modiolus (fig. 246, a) is the central stem which supports
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the windings of the spiral tube. Conical in shape, its size diminishes

rapidly towards the last half turn of the tube, but it enlarges at the tip of

the cochlea, forming a second small cone (b), which is bent. The axis is

perforated by canals as far as the contracted part in the last half turn, and
the central one is larger than the others; these transmit vessels and
nerves in the fresh state.

Fig. 246.

S.7/Z,

a. Axis with its canals.

6. Infundibulum or enlarged upper
end of the axis.

c. Septum of the cochlea.

d. Membrane of Corti.

e. Membrane of Reissner.

/. Hiatus or helicotrema.

8. t. Scala tympani.
s. v. Scala vestilmli.

SBCTIOX THROUGH THE COCHLEA (Breschet).

The spiral tube forms two turns and a half around the stem, and termi-

nates above in a closed extremity named the cupola. When measured

along the outer side, it is about one inch and a half long. Its diameter at

the beginning is about one-tenth of an inch, but it diminishes gradually to

half that size towards the opposite end.

Of the coils that the tube makes, the first is much the largest; this pro-

jects towards the tympanum, and gives rise to the eminence of the pro-

montory on the inner wall of that cavity. The second turn is included

within the first coil. The last half turn bends sharply round, and presents
a free margin (6) (the edge of the axis).

In the recent bone the tube is divided into two main passages (scalse)

by the septum (fig. 246, c). In the dry bone a remnant of this partition
is seen in the form of a thin plate bone, lamina spiralis, projecting from

the axis ; and on the outer wall is a slight groove, opposite the ridge of

bone.

Septum of the spiral tube (fig. 247). The partition in the recent bone

dividing the tube of the cochlea into two passages, consists of an osseous

and a membranous portion :

The osseous part (
s

), formed by the laminze spiralis, extends about half

way across the tube. Inferiorly it begins in the vestibule, where it is wide,
and is attached to the outer wall so as to shut out the fenestra rotunda from
that cavity ; and diminishing in size ends above in a point, the hamulus,

opposite the last half turn of the cochlea. Between the hamulus and the

axis a space, which is converted by the membranous part of the septum
into a foramen (fig. 246, f) (hiatus, helicotrema), and allows the inter-

communication of the two chief passages of the cochlear tube.

The lamina spiralis is formed by two plates of the bone, which inclose

canals for vessels and nerves, and are separated farthest from each other at
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the axis. The surface of the lamina which is turned to the lower of the

two cochlear passages (ST) is most pierced by apertures. The opposite
surface is covered in the outer fifth of its extent by a border or limbus of

fibrous structure (a), which ends in wedge-shaped teeth near the margin
of the bony plate (denticulate lamina, Bowman).

Fig. 247.

A DIAGRAM OP A SECTION OF THE TUBE OF THE COCHLEA ENLARGED (modified from Henle).

8V. Seala vestibnli.

ST. Scala tympani.
CC. Canal of the cochlea.

1. Membrane of Reissner.

2. Cochlear branch of the auditory nerve.

3. Lamina spiralis ossea.

4. Ligameutum spirale.

a. Lamiua denticulata.

b. Sulcus spiralis.

c. Tympanic lip of the sulcus spiralis.

d. Inner rods of Corti.

e. Outer rods of Corti.

/. Lamina reticularis.

t. Inner hair cells.

m b. Membranabasilaris.

m c. Membrane of Corti.

p. Outer hair cells.

* m. Central space between the rods.

Between the teeth and the underlying bone is a channel (i), lined by
flat epithelium, which is called sulcus spiralis : its edges are named ves-

tibular (a) and tympanic (c).

The membranous part of the septum (membrana basilaris, fig. 247, m b)
reaches from the lower edge (c) of the laminae spiralis to the groove in the

outer wall of the cochlear tube. Its width varies : near the base of the

cochlea it forms half of the partition across the tube, but at the apex,
where the bony part is wanting, it constructs the septum altogether.

This membrane is firm and stiff, and possesses fine radiating lines which
cause it to split in shreds. At its outer attachment there is a fibrous band

(
4

) (ligamentum spirale, Kolliker) fixing it to the bone.

Scalce of the cochlea (fig. 246). The tube of the cochlea is divided by
the septum into two primary passages, of which one is the scala tympani
(ST) and the other scala vestibuli (sv) ; but the latter is rendered smaller

by two canals being cut off from it by membranes.
These passages are placed one above another, the scala vestibuli (sv)

being the nearest the apex of the cochlea. Above they communicate

through the aperture named helico-trema (f)- Below they end differently,
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as the names express : the scala vestibuli opens into the front of the ves-

tibule (fig. 244, g") ; but the scala tympani is shut out from the vestibular

cavity by the lamina spiralis of the septum cochleae, and is closed below

by the membrane of the fenestra rotunda, though in the dry bone it opens
into the tympanum.

Each has certain peculiarities. The vestibular scala extends into the

apex of the cochlea ; whilst the tympanic scala is largest near the base.

Connected with the last is the small aqueduct of the cochlea, which begins
close to a ridge near the lower end of the scala, and opens at the lower
border of the petrous portion of the temporal bone.

The scalae are clothed with a thin fibrous membrane, continuous with

that in the vestibule : in the scala tympani it helps to close the fenestra

rotunda, forming the inner layer of the secondary membrane of the tym-
panum, and joins the fibrous process in the aqueduct of the cochlea. The
fluid of the vestibular space fills both scalae.

SMALLER PARTITIONS OF THE COCHLEA (fig. 247). Two thin mem-
branes are prolonged from the septum to the outer wall, across the vestibu-

lar scala. One is called membrane of Reissner, and the other membrane
of Corti.

The membrane of Reissner (
J

),
which is easily torn, is prolonged ob-

liquely from the upper surface of the septum cochleae, where the limbus

ends, to the outer part of the tube of the cochlea, so as to cut off a small

channel, the canal of the cochlea (cc). It is formed by a very thin layer
of fine connective tissue with blood capillaries, and is covered by the epi-
thelial lining of the two spaces between which it intervenes.

The membrane of Corti (me) (membrana tectoria) stretches horizon-

tally across the tube of the cochlea near, and parallel to the membrana
basilaris. Internally it is attached to the limbus of the septum cochleae,

and externally to the wall of the cochlear tube. It is a thin elastic trans-

versely-fibred layer, which is thicker internally than externally. Between
it and the membrana basilaris (mbj is a narrow channel for the reception
of the organ of Corti.

SMALLER PASSAGES OF THE COCHLEA (fig. 247). The spaces result-

ing from the subdivision of the scala vestibuli by the membranes above
noticed are two in number, viz., canal of the cochlea, and space for the

organ of Corti.

The canal or duct of the cochlea (cc) is the narrow interval towards

the outer part of the cochlear tube, between the membrane of Reissner (
!

),

and the membrane of Corti (me). It extends from apex to base of the

cochlea like the larger scalae ; it is lined by epithelium, and contains a

fluid (endolymph).
Above it reaches into the cupola and is closed. Below it is joined by

a very small tube (fig. 248, c) (canalis reuniens Hensen), with the saccule

in the vestibule.

The space for the organ of Corti is a narrow interval corresponding in

in depth with the sulcis spiralis, and is placed between the membrane of

Corti (me) and the membrana basilaris (mb). It contains the organ of

Corti and is filled with fluid.

The ORGAN OF CORTI (fig. 247) rests on the membrana basilaris (mb),
and occupies a narrow space between this and the membrane of Corti ; it

consists of rods and cells placed vertically on each side of a median space

(sm).
The rods are firm peculiar bodies, which are arranged in two rows (d
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and e) over an intervening triangular space ; they slant towards each other

above, and are separated below like the rafters in a roof. The inner row,
the more numerous, are in contact with each other on the sides, and the

outer set touch only by the upper end. Where they touch above they are

flattened and directed out, the inner (d) overlapping the outer (e) ; and
where they rest on the membrana basilaris each is provided with a nucleus-

like body.
The cells, somewhat like columnar epithelium (fig. 247), are nucleated,

and are arranged vertically on the sides of the rods : the lower end is fur-

nished with a process which directed to the membrana basilaria, and the

other placed upwards, is provided with stiff filaments or hairs.

The inner set (i) stand in a single line between the sulcus spiralis and
the inner row of rods. The other set (j) four deep, are flattened and

riband-like, and bulged below, and are placed outside the external row
of rods ; the filaments at the upper end project through apertures in the

layer (f) above them.

Lamina reticularis (/) (Kolliker). A very thin layer of flattened par-
ticles (phalanges) is continued over the outer half of the organ of Corti ;

in it are apertures, through which pass the filaments at the end of the

cells. And around the upper ends of the inner cells is a similar uniting
material. It is supposed to fix and keep in place the cells.

An epithelial layer, consisting of cubical cells, covers the floor of the

space outside and inside the organ of Corti.

The MEMBRANOUS LABYRINTH (fig. 248) is constituted of sacs, contain-

ing fluid, in which the auditory nerve is expanded. The sacs are two in

number, viz., utricle and saccule, and have the general shape of the sur-

roundiug bony parts ; they are confined to the vestibule and the semicir-

cular canals. Surrounding them is the perilymphic fluid.

Dissection. The delicate internal sacs of the ear, with their nerves,
cannot be dissected except on a temporal bone which has been softened in

acid, and afterwards put in spirit. The previous instructions for the dis-

section of the osseous labyrinth will guide the student to the situation of

the membranous structures within it, but the surrounding softened mate-
rial must be removed with great care.

A microscope will be needed for the complete examination of the sacs.

For the display of the bloodvessels a minute injection will be required.
The utricle

(fig. 248, c?), or the common sinus, is the larger of the two

sacs, and is situate at the posterior and upper part of the vestibule, oppo-
site the fovea semi-elliptica in the roof. It is transversely oval in form,
and connected with it posteriorly are three looped tubes, which are pro-

longed into the semicircular canals.

These prolongations (</) are smaller than the osseous tubes, being only
one third of their diameter ; and the interval between the bone and the

membrane is filled by fluid the perilymph. In form they resemble the

bony cases, for they are marked at one end by a dilatation (/) corre-

sponding with the ampulla of the osseous tube ; and further, two are

blended at one end, like the canals they occupy : they communicate with

the utricle by five openings, and are filled with the fluid of that sac. At
each ampullary enlargement there is a transverse projection into the inte-

rior of the cavity, and at that spot a branch of the auditory nerve enters

the wall.

The utricle and its offsets are filled with a clear fluid, like water, which
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is named endolymph ; and in the wall of the sac is a small calcareous de-

posit (otolith, e) opposite the entrance of the nerve into it.

The saccule (fig. 248, a) is a smaller and rounder cyst than the utricle,

and is placed in front of it in the hollow of the fovea hemispherica. It is

separate from the other ;
but it is continuous, below, by a short and small

duct (e, ductus reuniens) with the canal of the cochlea.

Like, the larger sac it has a translucent wall, in which is an otolith (b)

opposite the entrance of the nerve ;
it is also filled by endolymph, which is

continued into the canal of the cochlea through the ductus reuniens.

Fig. 248.
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"^PETROUS BONE PARTLY REMOVED TO SHOW THE MEMBRANOUS LABYRINTH IK PLACE (Breschet).

a. Small sac. e. Its otolith.

1. Its otolith. /. Ampnllary enlargement on a semi-

c. Dnctns reuniens. circular tube.

d. Large sac, or utricle. g. Semicircular tube.

Structure of the sacs. The wall of the sacs of the membranous labyrinth
is translucent and firm ; but it is more opaque where the vessels and
nerves enter it. Three strata enter into its construction, together with

bloodvessels and nerves.

The outer fibrous covering is loose and flocculent, is easily detached,
and contains irregular pigment cells with ramifying bloodvessels. The
middle stratum (tunica propria) is clear and tough, like the hyaloid mem-
brane in the interior of the eyeball : its inner surface is irregular, owing
to slight eminences ; and in the ampulla of the semicircular tube this layer
forms a transverse projection. The inner one is formed by a layer of

flattened nucleated cells, which are continued over the eminences in the

interior. In the region of the nerve, both in the ampulla of the semicir-

cular canal and in the sacs, the epithelium is said to become columnar,
and to have intermixed spindle-shaped nucleated cells (like the olfactorial),
which possess hair-like processes at their free ends.

The small calcareous masses, or the otoliths, consist of minute, elon-

gated, six or eight-sided particles of carbonate of lime, which are pointed
at the ends, and are situate in the inner part of the wall of the utricle and
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saccule. Within the enlargement of each semicircular tube there is also

a calcareous material.

BLOODVESSELS. The membranes of the labyrinthic cavity receive

their blood from an artery which enters the internal auditory meatus with

the nerve ; but some offsets from the posterior auricular supply their

hinder part.
The internal auditory artery arises from the basilar trunk within the

skull (p. 175), and enters the internal meatus with the auditory nerve.

In the bottom of that hollow it divides into two branches one for the

vestibule, the other for the cochlea.

The branch of the vestibule, after piercing the wall of the cavity, sub-

divides into small offsets, which supply the lining membrane, and ramify
over the sacs, and the tubes occupying the semicircular canals. The
vessels end in a network of capillaries on the exterior of the special

layer of the sacs, and this is most developed about the termination of the

nerves.

The branch of the cochlea subdivides into twigs which enter the canals

in the modiolus. Small offsets from these are directed outwards through
canals in the lamina spiralis, and communicate together in loops near the

margin of that osseous zone. From this anastomosis vessels are supplied
to the basement layer and the membrane lining the scalae ; but the

septum cochleae prevents the communication of the vessels of the two

passages.
A longitudinal vessel is placed on that surface of the membranous part

of the septum cochleae which is turned to the scala tympani, and is oppo-
site the outer rods of Corti ; it communicates here and there with the

arterial loops before mentioned.

The vein. One branch of vein is derived from the cochlea, and
another from the membranous labyrinth : the two are united near the

cochlea, and the trunk ends in the superior petrosal sinus in the base of

the skull.

NERVE OF THE LABYRINTH (fig. 249). Only one special nerve, audi-

tory (p. 181), is distributed to the labyrinth. Entering the internal

auditory meatus, the nerve divides into two branches, like the artery,

viz., an anterior for the cochlea, and a posterior for the membranous

labyrinth. In the trunk and in both branches nerve cells are contained :

in the branch to the labyrinth they form a swelling (intumescentia ganylio-

formis of Scarpa).
The cochlear branch divides at the base of the modiolus into twigs,

which enter it, and are directed outwards with the vessels into the canals

in the lamina spiralis (fig. 247, ").
As they enter the lamina they form

a plexus with ganglion cells, and are continued onwards near the scala

tympani, being still plexiform, as far as the edge of the bone. At this

spot they leave the bone, and are arranged in conical bundles, which pass

through apertures at the junction of the bone with the lamina basilaris of

the septum cochleae : consisting now of axis cylinders they are directed

towards the cells of the organ of Corti, but their ending is unknown.
The vestibular branch ends in three nerves for the membranous laby-

rinth
; these pierce the cribriform plate in the bottom of the meatus, and

are thus distributed : One appertains to the utricle (e), and to the en-

largements on the tubes contained in the superior vertical and horizontal

semicircular canals (fig. 249) ; a second ends in the saccule (a) ; and the third

T -,Tnn
'ty
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belongs to the ampullary swelling (b) on the tube in the posterior vertical
semicircular canal.

On the sacs the nerve divides, and its filaments separate, some fibrils

passing through the otolith and others outside it, and pierce the middle

layer of the wall. Now becoming axis cylinders they divide, and unite

Fig. 249.

DISTRIBUTION OF NERVES TO THE MEMBRANOUS LABYRINTH (Breschet).

a. Nerve to the saccale. c. Branch of nerve entering., the large sac or

6. Nerve entering the ampnllary enlargement utricle,

on a semicircular tube.

in a plexus beneath the epithelium, and are thought to be united with the

deep ends of the spindle-shaped cells with hair-like processes.
On the ampullary enlargement of the semicircular tubes the nerve

enters the external side, where it forms a forked eminence (Steifensand),

corresponding with the projection in the interior. The nerve divides at

first into two chief pieces, which are directed to the sides; and it is doubtful

whether filaments extend into the tube beyond those eminences. Finally
it pierces the wall of the tube, and forming a sub-epithelial plexus of

nerve-fibres, as in the utricle, is supposed to be connected with similar

auditorial cells.
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The letter (o) refers to the origin, (c) to the course, and (d) to the distribution

of a nerve or vessel which is described in different pages.

ABDOMEN,
430

surface of, 404
Abdominal aorta, 444, 489

cavity, 430

hernia, 420

regions, 431

ring, external, 410

internal, 417, 422
Abducens nerve, (o) 180, (d) 57, (c) 32
Abductor minimi digiti, 278

pedis, 616

pollicis manus, 277

pedis, 616
Accessorius muscle, 620

ad sacro-lumbalem, 362

Accessory nerve of the obturator, (o) 495,
(d) 577

pudic artery, 399, 516

spleens, 465
Acini of the liver, structure, 469
Acromial artery, inferior, 234

cutaneous nerves, 242
thoracic artery, 233

Acromio-clavicular articulation, 246
Adductor brevis, 577

longus, 576

magnus, 579, 599
minimi digiti, 278

oculi, 57

pollicis manus, 278

pedis, 621
Air-cells of the lung, 335
Alar ligaments of the knee, 637
Alveolar plexus, 142

Ampullae, membranous, 685
of the semicircular canals, 680

Amygdaloid lobe of cerebellum, 213
Anastomotic artery of brachial, 254

femoral, 568
Anconeus muscle, 285

Angular artery, 40

vein, 40

Ankle-joint, 708
Annular ligament of ankle, anterior, 628

external, 628

internal, 614
of wrist, anterior, 282

posterior, 282, 289

protuberance, 188

44

Annulus of Vieussens, 316
Anterior elastic layer of cornea, 658

commissure, 207

medullary velum, 214

Anti-helix, 46

Anti-tragus, 46

muscle, 46

Anus, 386

Aorta, 320 325

abdominal, 441, 489

thoracic, 326, 336
Aortic arch, 350

opening, 487

plexus, 443

sinus, 327

Aperture of the aorta, 321
of the cavse, 316
of Eustachian tube. 127
for the femoral artery, 579
of the heart, 315, 320

larynx, 128

mouth, 128

nares, 126

oesophagus, 128

pulmonary artery, 318

veins, 319

thorax, 120

Aponeurosis, epicranial, 18
of external oblique, 409
over femoral artery, 568
of internal oblique, 412

lumbar, 357

palmar, 274
of the pharynx, 124

plantar, 615
of the soft palate, 129

temporal, 19

of the transversalis muscle, 414

vertebral, 360

Appendages of the eye, 43

Appendices epiploi'cse, 434

Appendix auriculae, 315, 319

caeci, 463

vermiformis, 462

Aqueduct of the cochlea, 684
of Sylvius, 206
of the vestibule, 680

Aqueous humor, 663
Arachnoid membrane of the brain, 172
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Arachnoid membrane
of the cord, 375

Arbor vitse cerebelli, 217
Arch of aorta, 326

crural or femoral, 559
of diaphragm, 486

palmar, deep, 280

superficial, 273

plantar, 623
of soft palate, 128

Arciform fibres, 186
Areola of the mamma, 226

Arm, dissection of, 248
veins of, 249

Arter. acromialis inferior, 234
anastomotica brachialis, 254

magna, 568

angularis faciei, 40
aorta abdominalis, 444, 489

thoracica, 326, 336
articulares inferiores, 595

superiores, 595
articularis azygos, 595
articularis posterior, 21, 86

auditoria, 176, 687

axillaris, 232

basilaris, 175

brachialis, 253

brachio-cephalica, 327

bronchiales, 336, 337

buccalis, 94

capsularis inferior, 489

media, 474, 489

superior, 491
carotis communis dextra, 81

sinistra, 120, 328

externa, 83

interna, 33, 106, 176

carpi ulnaris anterior, 269

posterior, 269
radialis anterior, 266

posterior, 289
centralis retinae, 56, 666
cerebelli inferior, 175

inferior anterior, 175

superior, 175
cerebri anterior, 176

media, 176

posterior, 175
cervicalis ascendens, 78

protunda, 78, 368
choroidea cerebri, 175, 176
ciliares anteriores, 56, 662

posteriores. 56, 662
circumflexa anterior, 235, 244

externa, 572
ilii interna, 420, 491, 590

superficial is, 407, 554

interna, 578, 590

posterior, 235, 244

coccygea, 588

cochlearis, 687

coeliaca, 446
colica dextra, 441

Arter. colica

media, 441

sinistra, 442
comes nervi ischiadici, 588

phrenici, 330
communicans cerebri anterior, 176

posterior, 176

palmar is, 274

plantaris, 623
coronaria dextra, 313

labii inferioris, 40

superioris, 40

sinistra, 314

ventriculi, 447

corporis bulbosi, 399, 532

cavernosi, 399, 534

cremasterica, 418

eryco-thyroidea, 85

cystica, 448

deferentialis, 515
dentalis anterior, 105

inferior, 93, 97

superior, 94, 105

diaphragmatica, 490

digitales mantis, 274

pedis, 623
dorsales pollicis, 289
dorsalis carpi radialis, 289

carpi ulnaris, 269

indicis, %
289

linguae. 101

pedis, 624, 631

penis, 399, 408

pollicis, 289

scapulae, 235, 248

epigastrica, 419, 491

superficialis, 407, 554

ethmoidalis, anterior, 57, 142

posterior, 57, 142

facialis, 40, 85

femoralis, 564, 568

frontalis, 20, 57

gastricae, 447, 455

gastro-epiploi'ca dextra, 447

sinistra, 447

glutea, 515, 586
hemorrhoidalis inferior, 390

media, 515

superior, 443, 516, 533

helicinae, 531

hepatica, 447, 471

hyoidea lingnalis, 101

thyroideae, 85

hypogastriea, 513
iliaca comrnunis, 490

externa, 491

interna, 513

ileo-colica, 441

lumbalis, 513

incisoria, 90

infra-orbitalis, 94, 104

scapularis, 235, 241

innominata, 327
interi'-ostales anteriores, 239, 337
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Arter. intercostales

rami anteriores, 337, 419

posteriores, 368, 379
intercostalis superior, 78, 337

interossea, 269

anterior, 271

posterior, 288
interosseae manus, 280, 289

pedis, 632

intestinales, 440

intra-spinales, 385

ischiadica, 516, 588
labialis inferior, 40

lachrymalis, 45, 56

laryngealis inferior, 158

superior, 85, 158

lingualis, 85, 101

lumbales, 498
rami anteriores, 498

posteriores, 368

magna pollicis manus, 280

pedis, 624

malleolares, 631

mammaria, externa, 234

interna, 77, 239, 330, 419

masseterica, 94
maxillarus interna, 89, 93, 142

mediana, 271

mediastina?, 239, 337

miningea media, 29, 93

parva, 29, 93

meningese anteriores, 29

posteriores, 30, 80, 174
mesenterica inferior, 441

superior, 439

metacarpa radialis, 289

ulnaris, 269

matatarsea, 632

musculo-phrenica, 239, 490

mylo-hyoidea, 93

nasalis, 57, 142

lateralis, 40

septi, 40
nutritia femoris, 578

fibulae, 613

humeri, 254

tibiae, 612

obturatoria, 515, 580

occipitalis, 21, 86, 368

cesophageales, 337, 447

ophthalmica, 33, 56

ovariana, 490, 516

palatina inferior, 86

superior, 142

palmaris profunda, 274

palpebralis inferior, 45, 57

superior, 45, 57

pancreaticae, 447

pancreatico-doudenalis, 440, 448

perforantes femorales, 578, 599
mammariae internae, 239

manus, 280

pedis, 623, 632

pericardiacse, 337

Arter.

perinaei superficialis, 393

peronea, 613

anterior, 613

petrosa, 29

pharyngea ascendens, 109

phrenicae inferiores, 490

superiores, 330, 490

plantaris externa, 617, 623

interna, 617

poplitea, 594

princeps cervicalis, 360

pollicis, 280

profunda cervicis, 71, 368

femoris, 565, 578

inferior, 254

superior, 254, 258

pterygoideae, 94

pterygo-palatina, 142

pudenda externa, 554, 565

interna, 390, 398, 408, 516

pulmonalis, 318, 325, 335

dextra, 325

sinistra, 325

pylorica inferior, 448

superior, 447

radialis, 265, 280, 289

indicis, 280

ranina, 101

receptaculi, 33
recurrens interossea posterior, 288

radialis, 262

tibialis, 631
ulnaris anterior, 268

posterior, 269

renales, 476, 489

sacro-media, 489, 517

sacro-lateralis, 515

scapularis posterior, 78, 248, 359

sciatica, 516, 588

sigmoidea, 442

spermatica, 484, 489

spheno-palatina 142

spinales posteriores, 174, 380

spinalis anterior, 174, 379

splenica, 447, 466

sterno-mastoidea, 85

stylo-mastoidea, 86

subclavia dextra, 75

sinistra, 118, 328

sublingualis, 101

submentalis, 86

subscapularis, 235

superficialis cervicalis, 359

perinaei, 393

volse, 266

supra-orbitalis, 21, 56

scapularis, 78, 247, 359

spinalis, 248

tarsea, 631

temporales profundse, 94

temporalis, 86

anterior, 21

media, 87
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Arter. temporalis
posterior, 21

superficialis, 20, 86
thoracica acromialis, 234

alaris, 234

longa, 234

suprema, 234

thyroidea ima, 121

inferior, 78, 121

superior, 85, 121
tibialis antica, 630

postica, 612

tonsillaris, 86

transversalis colli, 78, 363

faciei, 41, 87

perinaei, 393

pontis, 175

pubis, 419

tympanica, 93

inferior, 677

superior, 677

ulnaris, 267

umbilicalis, 513

uterina, 516

vaginalis, 516

rertebralis, 77, 165, 174
vesicalis inferior, 515, 526

superior, 515

vestibuli, 687

vidiana, 142
Articular popliteal arteries, 595

nerves, 596

Articulation, acromio-clavicular, 246

astragalo-scaphoid, 645

astragalus to os calcis, 644

atlo-axoidean, 165, 170
of bones of the tympanum, 675

calcaneo-cuboid, 646

scaphoid, 645
of carpal bones, 298

carpo-metacarpal, 300
of cervical vertebrae, 166

chondro-costal, 346

sternal, 345
of coccygeal bones, 544

coraco-clavicular, 246
of costal cartilages, 346

costo-clavicular, 171

vertebral, 346

crico-arytaenoid, 162

thyroid, 161
of cuneiform bones, 648
cuneiform to cuboid, 648

to scaphoid, 648
of dorsal vertebrae, 346
femoro-tibial or knee, 634
humero-cubital or elbow, 293
ilio-femoral or hip, 600
of lower jaw, 90

of lumbar vertebrae, 346
of the metacarpal bones, 299

inetacarpo-phalangeal, 301

metatarsal, 649

metatarso-phalangeal, 651

Articulation

occipito-atloidean, 168

axoidean, 168
os calcis to cuboid, 646

to scaphoid, 645

peroneo-tibial, 641

phalangeal of fingers, 302
of toes, 651

of pubic symphysis, 546

radio-carpal or wrist, 296
cubital inferior, 297

superior, 294

sacro-coccygeal, 544

iliac, 544

vertebral, 544

scaphoid to cuboid, 648
to cuneiform, 648

scapulo-humeral, 290

sterno-clavicular, 170

sternum, pieces of, 346
tarsal transverse, 647

tarso-metatarsal, 649

temporo-rnaxillary, 90

thyro-arytaenoid, 162
of the thumb, 300
tibio-tarsal or ankle, 642
of vertebrae, 346

Arcus externus diaphragmatis, 487
internus diaphragmatis, 487

Arytaeno-epiglottidean folds, 157

Arytaenoid cartilages, 160

glands, 131

muscle, 153

Ascending cervical artery, 78

vein, 77

colon, 433

pharyngeal artery, 109

vein, 110
Attollens aurem, 18
Attrahens aurem, 18

Auditory artery, 175, 687

tube, external, 670
nerve (o) 191, (d) 687

nucleus, 188
Auricle of the ear, 45
Auricles of the heart, 313

left, 319

right, 315
structure of, 322

Auricular, 315, 319
Auricular artery, posterior, (d) 21, (o)

nerves, anterior, 23

great, 23, 66

inferior, 96

posterior, 23, 48

vein, 21, 86
nerve of vagus, (o) 113, (d) 679

Auriculo-temporal nerve, 23, 96
ventricular aperture, left, 320

right, 318

rings, 321
Auricularis magnus nerve, 23, 66

Axilla, 228
dissection of, 228
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Axillary artery, 232

glands, 230

plexus, 235

vein, 235

_Axis, coeliac, of artery, 446, 485
of cochlea, 681

thyroid, of artery, 78

Azygos, artery, 595

veins, (o) 498, (d) 338, 495
uvulae muscle, 131

BACK,
dissection of, 353

Base of brain, 190
Base of the skull, arteries of, 29, 33

dissection of, 26
nerves of, 30, 33

Basilar artery, 175

membrane, 683

sinus, 29
Basilic vein, 249

Biceps femoris muscle, 597, 635
flexor cubiti, 252, 271, 291

Bicuspid teeth, 133

Bile ducts, 450, 457, 472

structure, 461, 472
Biventral lobe, 213
Bladder. 512, 524

interior of, 525
connections of, 506, 512

ligaments of, 503, 504
structure of, 524

Bones of the ear, 674

ligaments of, 675
muscles of, 676

Brachial aponeurosis, 251

artery, 253

plexus, 79, 235

veins, 255
Brachialis anticus, 256, 271

Brachio-cepha'lic artery, 327

vein, left, 329

right, 328

Brain, base of, 190
examination of interior, 199

membranes of, 24, 26, 172

origin of nerves, 177

preservation of, 26

removal of, 25

vessels of, 173

Breast, 226
Broad uterine ligament, 510
Bronchial arteries, (d) 336, (o) 337

glands, 340

veins, 336, 337

Bronchus, left, 333

right, 333
structure of, 333

Brunner's glands, 460

Buttock, dissection of. 581

muscles, 583
vessels and nerves, 586, 588

Buccal artery, 94

nerve, 95

Buccinator muscle, 39

Bulb of the urethra, 509

artery of, 399, (d) 532
nerve of, 399

Bulbi vestibuli, 536
Bulbous part of the urethra, 509, 527
Bulbus olfactorius, 179

coli, 462
\J connections of, 433

structure of, 463
Calamus scriptorius, 217
Calices of the kidney, 477
Calciform papillae, 148
Canal of cochlea, 684

of Petit, 668
of spinal cord, 382
of the tensor tympani, 673

Canine teeth, 133

Capsular arteries, inferior, 489

middle, 479, 489

superior, 490

ligament of the hip, 600

knee, 634

shoulder, 290

thumb, 300

Capsule of crystalline lens, 668
of Glisson, 469

suprarenal, 478

Caput coli, 462

gallinaginis, 526
Cardiac nerve, inferior, (o) 117, (d) 332

middle, (o) 117, (d) 332
of pneumogastric, (o) 114, 331,

(d) 332

superior, (o) 117, (d) 314, 333

plexus, 314, 332

veins, 314
Carnse columnae, 317, 320
Carotid artery, external, 83

internal, (d) 33, 176, (c) 106
left common, 120, 328

right common, 81

plexus, 33

Carpal artery, radial anterior, 266

posterior, 290
ulnar anterior, 268

posterior, 269

Carpo-metacarpal articulations, 300

Cartilage, arytsenoid, 160

cricoid, 159

cuneiform, 160
of the ear, 46

thyroid, 159

triangular of the nose, 134

Cartilages of the eyelids, 44
of the nose, 42
of Santorini, 160
of trachea, 167

Caruncula lachrymalis, 45
Carunculse myrtiformes, 535

Cauda equina, 379

Cava, inferior, 317, 444, 492
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Cava
superior, 316

Cavernous body, 508, 530

artery of, (o) 399, (d) 530

plexus, 33

sinus, 28

structure, 530

Cavity of the omentum, 437
Central artery of the retina, (o) 56, (d)

666

ligament of cord, 376
lobe of brain, 194

pillar of cochlea, 681

point of the perineum, 394
Central ovale cerebri, 199

Cephalic vein, 250
Cerebellar arteries, inferior, 175

superior, 175

Cerebellum, form of, 211
lobes of, 213
structure of, 214

Cerebral artery, anterior, 176

middle, 176

posterior, 175

Cerebrum, division into lobes, 193

convolutions, 195
form of, 189

interior, 199

structure, 209
Cervical fascia, 63, 68

ganglion, inferior, 117

middle, 117

superior, 116

glands, 81

nerves, anterior branches, 79, 165

posterior, 165

plexus of nerves, 80

deep branches, 80

superficial, 66, 68, 80
Cervicalis ascendens artery, 78

muscle, 363

veins, 79

profunda artery, (o) 78, (d) 368

veins, 77, 368

superficialis nerve, 66, 68
Cervico-facial nerve, 50
Cervix uteri, 537

vesicse, 506
Chamber of the eye, anterior, 663

posterior, 663
Check ligaments, 168

Cheeks, 132
Chiasma of the optic nerves, 179
Chondro-costal articulations, 346

glossus muscle, 149
sternal articulations, 345

Chorda tympani nerve, (o) 144, (d) 97,
102

Chordae tendineae, 318, 320

vocales, 156

Willisii, 32
Choroid artery of the brain, 175

coat of the eye, 658

plexuses of the brain, 205, 218

Choroid
veins of the eye, 663

brain, 206

Cilia, 44

Ciliary arteries, (o) 56, (d) 662

ligament, 661

muscle, 660

processes of the choroid, 659
of the suspensory ligament, 668

nerves of nasal, (o) 54, (d) 663
of lenticular ganglion, 55, 663

Circle of Willis, 176
Circular sinus, 29,
Circumflex artery, anterior, 235, 244

external, 572

internal, 578, 590

posterior, 235, 244
iliac artery, deep, 420, 491

superficial, 554, 565

nerve, (o) 236, (d) 244
Clavicular cutaneous nerves, 66, 80

Clitoris, 534

Coccygeal artery, 588

muscle, 501

nerve, 519

Cochlea, 681
canal of, 684
nerve of, 687
vessels of, 687

Cceliac artery, 446

plexus, 451
Colic artery, left, 442"

middle, 441

right, 441

Colon, 433, 461
course of, 433
structure of, 463

Columnar layer of retina, 664
Columns carnese, 317, 320
Columns of the cord, 382

vagina, 536
Comes nervi ischiatici artery, 588

phrenici artery, 330

Commissure, anterior, 207
of the cerebellum, 213, 215
of the cord, 382

great, 200
of the optic nerves, 179

posterior, 216

soft, 206
Commissural fibres of the medulla, 186

Communicating artery of anterior cere-

bral, 176
of posterior cerebral, 176
in the palm, 273

peroneal nerve, 606

Complexus muscle, 364

Compressor of the bulb, 395
of the nose, 35

Coniarum, 208

Concha, 45
Cones of the retina, 664

Congenital hernia, 424
Coni vasculosi, 482
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Conical papillae, 146

Conjoined tendon, 414

Conjunctiva, 45
Conoid ligament, 246
Constrictor inferior, 124

of the fauces, 130

middle, 124

superior, 124

urethra, 397, 403
Conus arteriosus, 317
Convolutions of the brain, 195, 198

of hemisphere, 195

of longitudinal fissure, 197
Coraco-brachialis muscle, 252

clavicular articulation, 246
humeral ligament, 291

Cordiform tendon, 480
Cords of the abdominal wall, 427

Cornea, 657

structure, 657
Cornicula laryngis, 160
Cornua of gray crescent, 382

of lateral ventricle, 200
Corona glandis, 509

radiata, 209

Coronary vessels of the heart, 313
of the lips, 40

artery of the stomach, 447

ligament of the liver, 438

plexus of the stomach, 451

plexuses of the heart, 314

sinus, 314, 329
vein of the stomach, 448

Corpora albicantia, 192

Arantii, 318, 321

cavernosa, 508, 530

geniculata, 207, 211

Malpighiana, 466, 474

mamillaria, 192

olivaria, 183, 185

pyramidalia anteriora, 183, 185

posteriora, 183, 184

quadrigemina, 208

Corpora restiformia, 183, 184

Corpus callosum, 192, 199

dentatum cerebelli, 215

medulla;, 188
fimbriatum uteri, 541

geniculatum externum, 207

internum, 207

Highmori, 481

luteum, 540

olivare, 183, 184, 208

spongiosura urethras, 509, 531

striatum, 203, 211

thyroideum, 120

Corpuscles of Malpighi, 466, 475

Corrugator cutis ani, 389

supercilli muscle, 37
Cortex of the tongue. 149
Cortical substance of the kidney, 474
Costo-clavicular ligament, 171

coracoid membrane, 232
transverse ligaments, 345

Cotunnius, nerve of, 140

Cotyloid ligament, 602
Covered band of Reil, 199

Cowper's glands, 398
Cranial aponeurosis, 18

nerves, 30, (o) 137
Cremaster muscle, 412
Cremasteric artery, 418, 420

fascia, 413
Cribriform fascia, 555

Crico-arytaenoid articulation, 162

muscle, lateral, 153

posterior, 152

thyroid articulation, 161

membrane, 161

muscle, 152
Cricoid cartilage, 159
Crista vestibuli, 680
Crucial ligaments, 637
Crura cerebelli, 215

cerebri, 190, 211
of the diaphragm, 486
of the fornix, 203

Crural arch, 559

deep, 419, 560

canal, 560

hernia, 429, 562

nerve, (o) 497, (d) 572

ring, 428, 561

sheath, 428, 560

Crypts of Lieberkiihn, 459

Crystalline capsule, 668

lens, 668

structure, 669
Cuneiform cartilages, 160

Cupola cochleae, 681

Curve of the urethra, 508
Cutaneous nerves of the abdomen, 406

of the arm, 249
of the back, 354
of the buttock, 581
of the face, 48
of the foot, back, 626

sole, 624
of the forearm, 261
of the hand, back, 261

palm, 272
of the head, 21

of the leg, back, 606

front, 626
of the neck, behind, 354

fore part, 68
of the perinaeum, 391, 393
of the shoulder, 242
of the thigh, front, 556
of the thorax, 225

Cystic artery, 448

duct, 473

plexus of nerves, 452

DARTOID
tissue, 403

Decussation of the oblong medulla,
186
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Deep cervical artery, (o) 78, (d) 368
crural arch, 449, 560
transverse muscle of perinseum, 395,
400

Deferential artery, 523
Deltoid ligament, 643

muscle, 242
Dens sapientise, 133
Dental artery, anterior, 105

inferior, 93, 97

superior, 94, 105

nerve, anterior, 105

inferior, 96

posterior, 104

Dentate, lamina, 204

ligament, 376
Denticulate lamina, 683

Depressor anguli oris, 39

epiglottidis, 154
labii inferioris, 38
alse nasi, 36

Descendens noni nerve, 83, 115

Descending colon, 434

Diaphragm, 305, 484
arteries of, 490

plexus of, 451

Digastric muscle, 82

nerve, 48

Digital arteries of plantar, 624
of radial, 280
of tibial, anterior, 624
of ulnar, 274

nerves of median, 275
of plantar, 617
of radial, 262
of ulnar, 274

Dilator of the nose, 35
of the pupil, 661

Discus proligerus, 540
Dissection of the abdomen, 404

of the abdominal cavity, 430
of the anterior commissure, 207
of the arm, 225, 248
of the axilla, 227
of the back, 253
of the base of the skull, 26
of the brain, membranes, and

nerves, 172
of the buttock, 581
of the cardiac plexus, 331
of the carotid artery, internal, 106
of the carotid plexus, 33
of thu cerebellum, 211
of the cerebrum, 189
of the corpus callosum, 192, 199
of the corpus striatum, 203, 211
of the crus cerebri, 191
of the external ear, 45, 670
of the internal ear, 671
of the eighth nerve, 110
of the eye, 655

lids, 43
of the face, 34
of fascia lumberum, 357

Dissection

of femoral hernia, 427, 559
of the fifth ventricle of the brain,
202

of the foot, back, 626

sole, 614
of the forearm, 260

back, 282

front, 260
of the fourth ventricle, 215
of the glosso-pharyngeal nerve, 110
of the hand, back, 261

palm, 272
of the head, external parts, 17

internal parts, 24
of the heart, 311

of the hypogastric plexus, 444
of the inferior maxillary nerve, 94
of inguinal hernia, 420
of the internal maxillary artery, 93
of Jacobson's nerve, 112, 677
of the labyrinth, 679
of the larynx, 151

cartilages, 158

muscles, 151

nerves, 157
of the lateral ventricles, 200
of the left side of the neck, 118
of the leg, back, 605

front, 626
of the ligaments ofatlas and axis, 167

atlas and occiput, 168
axis and occiput, 168
clavicle and scapula, 246

hip joint, 600

jaw, 91

lower limb, 634

pelvis, 543

ribs, 344

shoulder, 290

upper limb, 290
the vertebrae, 347

of the lower limb, 634
of Meckel's ganglion, 138
of the medulla oblongata, 182
of the neck, 61

anterior triangle, 69

left side, 118

posterior triangle, 63
of the ninth nerve, 115
of the nose, 133
of the ophthalmic of the fifth nerve,

31, 51

of the orbit, 50
of the otic ganglion, 144
of the pelvis, female, 509

side view, 511

male, 499
side view, 500

of the perinseum, female, 401

male, 386
of the pharynx, 122
of the pneumo-gastric nerve, 110,

330, 453
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Dissection

of the pons, 188
of the popliteal space, 593
of the portio dura nerve, 47, 143
of the prevertebral muscles, 163
of the pterygoid region, 88

of the sacral plexus, 518
of the saphenous opening, 559
of the semilunar ganglia, 451
of the shoulder, 241
of the soft palate, 128
of the solar plexus, 451
of the spinal cord, 374

accessory nerve, 110
of the snbclavian artery, 73
of the snhmaxillary region, 97
of the superior maxillary nerve,
103

of the testis, 479
of the thigh, back, 592, 597

front, 552
of the third ventricle, 206
of the thorax, 305
of the tongue, 146
of the triangular space of the thigh,

560
of the tympanum, 671

vessels and nerves, 677
of the upper limb, 224
of the vena cava inferior, 444,

492
of the vidiaii nerve, 141

Dorsal artery of the foot, 624, 631
of the penis, 399, (d) 408
of the tongue, 101
of the scapula, (o) 235, (d),

248

nerves, anterior branches, 239, 343,
378

posterior branches, 367, 378
cutaneous of the hand, 262
of the penis, (o) 399, (d)
408

Ductus ad nasum, 61

arteriosus, 325
communis choledochus, 450, 457,
461

cysticus, 473

ejaculatorius, 523

hepaticus, 450, 472

lymphaticus, 79, 340

pancreaticus, 465

reuniens, 686
Ductus Riviniani, 103

Stenonis, 41

thoracicus, 118, 339, 494

venosus, 469

Whartonii, 98, 103

Duodenum, connections, 445

peritoneum of, 438
Dura mater, 24, 26

of the cord, 374
nerves of, 30, 377
vessels of, 29, 377

EAR,
external, 45, 670

internal, 671

Eighth nerve, 32, (o) 181

Ejaculator urinae, 394
Elastic layers of cornea, 658
Elbow joint, 293
Eminentia collateralis, 202

teres, 217

Encephalon, 173

Endocardium, 324

Endolymph, 686

Ependyma ventriculorum, 200

Epididymis, 483

Epigastric artery, 419, 491

superficial, 407, 565

region of the abdomen, 431

veins, 429

Epiglottidean glands, 157

Epiglottis, 160
Erector clitoridis, 408

penis, 394

spinae, 362
Ethmoidal arteries, 56
Eustachian tube, cartilaginous part,

126
osseous part, 674

valve, 317
Extensor carpi radialis brevis, 284

longus, 284

carpi ulnaris, 285

digiti minimi, 285

digitorum brevis, 632

communis, 285

longus pedis, 629

indicis, 288
ossis metacarpi, 287

proprius pollicis, 629

primi internodii policis, 287
secundi internodii policis, 287

External cutaneous nerves of arm, 250,
262

of thigh, (o) 497, (d) 556

saphenous nerve, 596, 606, 627

vein, 606, 626

Eye ball, 665

brows, 43

lashes, 43

lids, 43
muscles of, 44
nerves of, 45

structure, 43

vessels, 45

FACE,
dissection of, 34

Facial artery, (d) 40, (o) 85

nerve, (d) 46, (c) 645, (o) 180

Falciform ligament of the liver, 439
border of saphenous opening, 559

Fallopian tube, 511, 540
Falx cerebelli, 27

cerebri, 25

Fascia, axillary, 225

brachial, 250
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Fascia

cervical deep, 63, 68

costo-coracoid, 232

cremasteric, 412

cribriform, 555
of the forearm, 262

iliac, 428, 494
intermuscular of the humerus, 258

of the thigh, 572

lata, 557, 593
of the leg, 606, 627

lumborum, 357

obturator, 500

palmar, 272

pelvic, 500

perinaeal, deep, 396

superficial, 393

plantar, deep, 615

propria, 562

recto-vesical, 502

spermatic, 423

temporal, 19

transversalis, 417, 428
Fasciculus teres, 277
Femoral artery, 554, 568

hernia, 427, 562

ligament, 559

vein, 565, 568
Femoro-tibial articulation, 634
Fenestra ovalis, 672

rotunda, 672
Fibres of the cerebrum, 209

of the cerebellum, 215
of Muller, 665

Fibro-cartilage. See Interarticular.

of heart, 322
of tongue, 148

Fibrous coat of eye, 655
Fifth nerve, 31, 180

ventricle of brain, 202
Filiform papillae, 146
Fillet of the corpus callosum, 200

of the olivary body, 186, 188, 208
Filum terminale, 372
Fimbriae of the Fallopian tube, 541
First nerve, (o) 134, (c) 30, (d) 137

Fissure, longitudinal, 193

parieto-occipital, 193, 198
of Rolando, 193
of Sylvius, 193
transverse of brain, 204

Fissures of Santorini, 47
of the cord, 381
of the cerebrum, 193

Flexor accessorius muscle, 620
brevis minimi digiti, 278

pedis, 623

carpi radialis, 264, 282

ulnaris, 265

digitorum brevis. pedis, 616

longus pedis, 610, 620

profundus, 270, 276

sublimis, 266, 276

pollids longus, 270, 277

Flexor pollicis longus
pedis, 610, 620

brevis, 278

pedis, 621
Flocculus cerebelli, 214

Follicles, Meibomian, 44

ceruminous, 740

solitary
1

, 459, 464

Foot, dorsum, 626

sole, 614
Foramen of Monro, 203

ovale, 317
for vena cava, 487
of Winslow, 437

Foramina Thebesii, 316

Forearm, dissection of, 260
cutaneous nerves, 261

veins, 262

Fornix, 202

Fossa, ischio-rectal, 387
navicular of the urethra, 528
of the pxidendum, 534

ovalis, 316
Fossae of abdominal wall, 427
Fourth nerve, (o) 180, (c) 31, (d) 51

ventricle, 217
Fovea centralis, 664

hemispherica, 680

semi-elliptica, 680
Foveae of fourth ventricle, 217
Fraenulum labii, 534
Fraenum linguae, 146

praeputii, 509
Frontal artery, 21, 57

nerve, 51

lobe, 193

vein, 21

Fungiform papillae, 146
Funiculus gracilis, 184

lateralis, 183

pALACTOPHORUS ducts, 221
VJ Galen, veins of, 206
Gall bladder, 472

structure, 472

Ganglia, cervical, inferior, 117, 122

middle, 117, 122

superior, 116, 122

lumbar, 497

sacral, 519

semilunar, 451
of spinal nerves, 378

thoracic, 339

Ganglion of the vagus, 112

Gasserian, 31

impar, 519

jugular, 111

lenticular, 55

Meckel's, 139

ophthalmic, 55

otic, 144

petrosal, 111

spheno-palatine, 139
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Ganglion
subinaxillary, 101

thyroid, 117
Gastric arteries, 447

vein, 449
Gastro-colic omentum, 437

Gastro-epiploi'c arteries, 447, 448

vein, 449

hepatic omentum, 437
Gastrocnemius muscle, 608
Gemellus inferior muscle, 589

superior muscle, 589

Geniculate bodies, 207, 211

Genio-hyo-glossus, 101, 149

hyoid muscle, 100
Genital organs, 507, 533
Genito-crural nerve, (o) 497, (d) 413, 556

Gimbernat's ligament, 411, 560

Gland, lachrymal, 51

parotid, 48

prostate, 507, 521

subliugual, 103

subinaxillary, 97

Glands, arytsenoid, 131

axillary, 230

Bartholine's, 537

bronchial, 340

Brunner's, 460

cardiac, 339

cernminous, 671

cervical, 66, 67

concatenate, 67

Cowper's, 398, 508

Haver's, 603

inguinal, 407, 554

intercostal, 340

intestinal, 443

labial, 133

laryngeal, 157

lingual, 150

lumbar, 495

mammary, 226

mediastinal, 339

Meibomian, 44

mesenteric, 441

molar, 42

cesophageal, 339
of Pacchioni, 24

pelvis, 522

Peyer's, 459

popliteal, 597

solitary, 459, 464

sternal, 339

tracheal, 339
Glans of the clitoris, 534

of the penis, 509

Glaserian-fissure, 672
Glenoid ligament, 209
Glisson's capsule, 469
Globus major epididymis, 483

minor epididymis, 483

Glomerulus, 475

Glosso-pharyngeal nerve, (o) 111, (d)

151, 181

Glosso-pharyngeal
nucleus, 188

Glottis, 155
Gluteal artery, (o) 515, (d) 586

nerve, superior, 496, 586

nerves, inferior, 588
Gluteus maximus muscle, 583

medius muscle, 585
minimus muscle, 586

Graafian vesicles, 540
Gracilis muscle, 574
Granular layer of retina, 666

Gray commissure of the cord, 382
crescent of the cord, 382
substance of the corpus striatum,

203
of the medulla oblongata, 186,

217
of the third ventricle, 206

tubercle of Rolando, 187
Great omentum, 437

Gustatory nerve, 97, (d) 101, 151

Gyrus fornicatus, 197

TT^MORRHOIDAL artery, inferior, 390
11 middle, 515

superior, (o) 443, 516, (d) 533

nerve, inferior, 443

plexus, 520

veins, 517

Ham, 592
Hamulus laminae spiralis, 682

Hand, dissection of, 272

Head, dissection of, 17

Heart, 312

constituents, 312
dissection of, 315

position, 312
structure of, 312

Helicine arteries, 531

Helicis major muscle, 46
minor muscle, 46

Helicotrema, 682

Helix, 46

Hepatic artery, 447, (d) 471

cells, 459

ducts, 450, (o) 472

plexus, 451

veins, 471, 492

Hernia, crural or femoral, 429, 562

inguinal, external, 421

internal, 424

umbilical, 426
Hiatus cochleae, 682

Hip joint, 600

Hippocampus major, 204

minor, 204
Hollow before elbow, 263
Humero-cubital articulation, 293
Hunter's canal, 568

Hyaloid membrane, 667

Hymen, 535

Hyo-glossus muscle, 99, 148
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Hyo-glossal membrane, 148

Hyoid bone, 159

Hypochondriac region of abdomen, 431

Hypogastric artery, 513

plexus of nerves, 444

region of the abdomen, 431

Hypoglossal nerve, (o) 182, (c) 115, (d)
83, 102

nucleus, 187

TLEO-C2ECAL valve, 462
1 Ileo-colic artery, 441

valve, 462
Ileum intestine, connections of, 433

structure of, 456
Iliac artery, common, 490

external, 491

internal, 513

fascia, 495

region of the abdomen, 431

vein, common, 491

external, 491

internal, 513
Iliacus muscle, 493, 580

Ilio-costalis, 362
femoral articulation, 600

hypogastric nerve, (o) 416, 492, 582

inguinal nerve, (o) 497, (d) 416, 556
lumbar artery, 514

Incisor branch of nerve, 96

teeth, 133

Incus, 674
Indicator muscle, 288
Infantile hernia, 424
Inferior coruu of the lateral ventricle,

200

maxillary nerve, (o) 32, (d) 94
Infra-costal muscles, 342

orbital artery, 94, 105

nerves, 49, 104

vein, 105

scapular artery, 235, 242
trochlear nerve, 54

Infra-spinatus muscle, 244
Infundibulum of the brain, 192

Inguinal canal, 421

glands, 407, 554

hernia, external, 421

internal, 424

region of the abdomen, 431
Innominate artery, 327

veins, 328
Inter-articular cartilage of the jaw, 91

of the hip, 602
of the knee, 638
of the ribs, 344
of the scapula, 246

sacro-iliac, 544

sterno-clavicular, 170
of the symphysis pubis, 547
of the vertebrae, 347
of the wrist, 29"6

Interclavicular ligament, 170

Intercolumnar fascia, 410

fibres, 410
Intercostal arteries, anterior branches,

240, 337, 419

posterior branches, 368, 384

artery, superior, (o) 78, (d) 338

muscle, external, 237, 342

internal, 238, 342

nerves, 237, 343, 416

cutaneous, anterior, 226
- lateral, 226

veins, superior, 338
Intercosto-humeral nerve, (p) 226, (d)

256, 343
Intermediate tract, 383
Intermuscular septa of the arm, 258

of the foot, 615
of the thigh, 572

Internal cutaneous nerve of arm, 236,

250, 256
of thigh, (o) 573, (d) 556

saphenous vein, 557, 626

nerve, 596, 606, 627
Interosseous arteries of the foot, 631

of the hand, 280, 289

artery, anterior, 244, 271

posterior, 288

ligament of the arm, 295
of the leg, 642

muscles of the foot, 624
of the hand> 281

nerve, anterior, 271

posterior, 289

Interspinal muscles, 370
Intertransverse muscles, 165, 370
Intervertebral ganglia, 378

substance, 347
: Intestinal arteries, 440

canal divisions, 433

structure, 456, 463

Intestine, large, 433, 461

small, 433, 456

Intra-spinal arteries, 384

veins, 385

Iris, 661
nerves of, 662
structure of, 661
vessels of, 662

Ischio-rectal fossa, 388
Island of Reil, 194
Isthmus faucium, 128

of the thyroid body, 120
of the uterus, 538

Iter a tertio ad quartum ventriculum,
206

ad infundibulum, 206

JACOB'S membrane, 664
eJ structure, 664
Jacobson's nerve, (o) 112, (d) 678

Jejunum, connections of, 433

structure, 456

Joint, ankle, 642
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Joint

elbow, 293

great toe, 649

hip, 600

knee, 634
lower jaw, 90

shoulder, 290

thumb, 300

wrist, 296

Jugular ganglion, 111

vein, anterior, 71

external, 42, 62

internal, 82, 109

KIDNEY,
473

connections of, 435

structure, 475
vessels of, 476

Knee of the corpus callosum, 192

joint, 634

T ABIA pudendi externa, 534
JJ interim, 535
Labial glands, 133

artery, inferior, 40

nerve, 96

Labyrinth, 679

lining of, 681

membranous, 685

osseous, 679

Lachrymal artery, 45, 56

canals, 60

duct, 61

gland, 51

nerve, 52

point, 43, 60

sac, 61

Lactiferous ducts, 227
Lacunae of the urethra, 528
Lamina cinerea, 192

dentata, 204

reticularis, 685

spiralis cochleae, 683
Laminae of cerebellum, 213

of the lens, 669

Large intestine, connections, 433
structure and form of, 461

Laryngeal arteries, 158

nerve, external, 113

inferior, (o) 114, 331, (d)
158

superior, (o) 113, (d) 158

pouch, 156

Larynx, 151

aperture of, 128, 155

cartilages of, 159
interior of, 154

ligaments, 160

muscles, 151

nerves, 158

ventricle, 156

vessels, 158

Lateral column of the medulla, 183,
185

of the cord, 382
Lateral sinus, 28

ventricles, 200
Latissimus dorsi, 236, 356
Laxator tympani, 676

Leg, dissection of the back, 605

front, 626
Lens of the eye, 668

structure of, 669
Lenticular ganglion, 55

Levator anguli oris, 38

scapulas, 358

ani, 390, 501

glandulae thyroidese, 120
labii superioris, 38

alaeque nasi, 35

inferioris, 38

palati, 129

palpebrae superioris, 53
Levatores costarum, 373
Lieberkuhn's crypts, 459

Ligament of the lung, 307

Ligaments of the bladder, 503, 504
of the larynx, 261
of the ovary, 512
of the pinna, 47
of the uterus, 510

Ligament, acromio-clavicular, 246
alar of the knee, 637

annular, anterior of the ankle, 628
external of the ankle, 628
internal of the ankle, 614
anterior of the wrist, 282

posterior of the wrist, 282, 289

anterior, special, of ankle, 643
of elbow joint, 283
of knee joint, 636
of wrist joint, 296
of carpus, 298

astragalo-scaphoid, 645

alto-axoid, anterior, 167

posterior, 167

transverse, 169

calcaneo-astragaloid, 644

cuboid, 646

scaphoid, 645

capsular of the hip, 600
of the knee, 634
of the shoulder, 290
of the thumb, 300

carpal, dorsal, 297

palmar, 297

carpo-metacarpal, 300

chondro-sternal, 345

common, anterior, of vertebrae, 346

common, posterior, 347

conoid, 246

coraco-acromial, 246

clavicular, 245

humeral, 291

costo-clavicular, 171

coracoid, 232
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Ligament
costo-transverse, anterior, 345

middle, 345

posterior, 345

vertebral, 344

xiphoid, 346

cotyloid, 602

crico-thyroid, 161

crucial, 637

deltoid, 643
dorsal of the carpus, 298
of Gimbernat, 416, 560

glenoid, 290

ilio-femoral, 600

lumbar, 546

interarticular, of the clavicle, 171
of the hip, 602
of the jaw, 91
of the knee, 638
of the pubes, 546
of the ribs, 344
of the wrist, 296

interclavicular, 170
interosseous of astragalus and os

calcis, 637
of carpus, 298
of cuneiform bones, 648
of metacarpal bones, 299
of metatarsal bones, 649
of radius and ulna, 294
of the scaphoid and cuboid, 648
of the tibia and fibula, 642

interosseous, inferior, of the tibia

and fibula, 642

interspinal, 350

intertransverse, 350

intervertebral, 347

lateral, external of the ankle, 643

internal, 643
external of the carpus, 298

internal, 298
external of the elbow, 293

internal, 293

phalangeal of the foot, 651
of the hand, 308

external of the jaw, 90

internal, 91

external of the knee, 634

internal, 634
external of the wrist, 296

internal, 296

long plantar, 647

metacarpal, dorsal, 299

palmar, 299

metatarsal, dorsal, 649

plantar, 649

mucous, b37

obturator, 546

occipito-atloid, anterior, 168

posterior, 168

occipito-axoid, 168

odontoid, 169
orbicular of the radius, 294
of the patella, 636

Ligament
palmar of carpus, 298

peroneo-tibial, 641

of Poupart, 411, 559

posterior of ankle, 643
of carpus, 298
of elbow, 293
of knee, 636
of scapula, 247
of wrist, 296

proper of the scapula, 246

pubic anterior, 546

superior, 547
round of the hip, 602
round of the radius and ulna, 295

sacro-coccygeal, anterior, 544

posterior, 544

sacro-iliac, anterior, 544

posterior, 544

sacro-sciatic, large, 545, 592

small, 545, 592

sacro-vertebral, 544
of the scapula, anterior, 247

posterior, 247

sterno-clavicular, 170

stylo-hyoid, 106

maxillary, 91

subpubic, 547

supraspinous, 350

suspensory of penis, 408

tarso-metatarsal, dorsal, 650

lateral, 650,

plantar, 650

thyro-arytaenoid, 162

epiglottidean, 162

hyoid, 161

tibio-tarsal, 643
transverse of the atlas, 170

of the fingers, 273
transverse of the hip, 602

of the knee, 639
of metacarpus, 280
of metatarsus, 624
of the toes, 615

trapezoid, 246

triangular of the abdomen, 411
of the urethra, 396

of Winslow, or posterior, 636

Ligamentum arcuatum, 486

denticulatum, 376
ductus arteriosi, 325
latum pulmonis, 307

longum plantae, 647

mucosum, 637

nuchae, 356

patella, 636

spirale, 683

subflavum, 34

teres, 602

Limb, upper, 224

lower, 552
Limbus cochleae, 683

luteus, 664

Limiting membrane of retina, 666
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Linea alba, 410

semilunaris, 416
Lineae transvers;e, 415

Lingual artery, 85, 101

glands, 150

nerve, 97, 101, 150

vein, 101

Lingualis muscles, 149

Lips, 133

Liquor Cotunnii, 681

Lithotomy, parts cut, 399

Liver, 466
connections of, 435

ligaments, 438

structure, 469

vessels, 471
Lobes of the cerebellum, 213

of the cerebrum, 193
Lobules of the testis, 482

of the liver, 469
Lobulus auris, 46

caudatus, 467

quadratus, 467

Spigelii, 467
Locus niger, 191

perlbratus anticus, 192

posticus, 191

Longissimus dorsi, 363

Longitudinal fibres of the brain, 210
fissure of the liver, 468

sinus, inferior, 27

superior, 25

Longus colli muscle, 163
Lumbar aponeurosis, 357

arteries, 498
anterior branches, 498

posterior branches, 368

ganglia, 497

glands, 495

nerves, anterior branches, 495

posterior branches, 368, 384

plexus, 496

region of the abdomen, 431

veins, 492, 498
Lumbo-sacral nerve, 495
Lumbricales of the foot, 620

of the hand, 277

Lungs, 333

connections, 308

physical characters, 334

structure, 334
vessels and nerves, 335

Lymphatic duct, 119, 340

right, 79, 340

Lymphatics of the arm, 250
of the axilla, 230
of the groin, 407, 554
of the lungs, 336
of the mesentery, 441
of the neck, 67
of the pelvis, 520
of the popliteal space, 597
of the thorax, 339

Lyra, 203

MALLEOLAR
arteries, 637

Malleus, 674
muscles of, 676

Malpighian corpuscles of spleen, 466
of kidney, 475

Mamillse of the kidney, 474

Mamma, 226
structure of, 227

Mammary artery, internal, (o) 77, (c)

239, 330, 419

gland, 226
Masseter muscle, 87
Masseteric artery, 94

nerve, 95

Mastoid cells, 672

Maxillary artery, internal, 93, 142

nerve, inferior, (o) 32, (d) 94

superior, 32, 104

vein, internal, 94
Meatus auditorius externus, 670

nerves of, 671
vessels of, 671

urinarius, 527
Meatuses of the nose, 134
Meckel's ganglion, 139

Median basilic vein, 249

cephalic vein, 249

nerve, (o) 236, (c) 255, (d) 269, 274

vein, 249, 261
Mediastinal arteries, 239, 337
Mediastinum of thorax, 307
Mediastinum of testis, 481
Medulla oblongata, 182

gray matter of, 186, 317
Medulla spinalis, 380

Medullary substance of the kidney, 474

velum, anterior, 215

posterior, 215

Meibomian follicles, 44
Membrana basilaris, 683

granulosa, 540

pigmenti, 666

pupillaris, 661

reticularis, 685

sacciformis, 297

tympani, 673
Membrane of Corti, 684

of Demours, 657

hyaloid, 667

Jacob's, 664
of the labyrinth, 681
of Reissner, 684

Membranes of the brain, 24, 172
of spinal cord, 374

Membranous labyrinth, 685

part of the cochlea, 683
of the urethra, 527

Meningeal artery, anterior, 29

middle, 29, 93

posterior, 29, 86, 174

small, 29, 93

nerves, 30

Mesenteric artery, inferior, 441

superior, 439
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Mesenteric

glands, 441

plexus inferior, 443

superior, 443

vein, inferior, 443

superior, 441

Mesentery, 438

Meso-cjecum, 438
colon left, 438

right, 438

transverse, 438

rectum, 438, 503

Metacarpal arteries, 269, 289
Metatarsal artery, 632
Mitral valve, 320
Modiolus of the cochlea, 682
Molar teeth, 133

glands, 42
Mons Veueris, 534
Motor oculi nerve, (o) 180, (c) 30, (d)

54, 57

Mouth, cavity of, 132
Mucous ligament, 637
Multifidus spinae muscle, 370
Muscularis mucosae, 457
Musculi papillares, 318, 320

pectinati, 316, 319

Musculo-phrenic artery, 239, 490
cutaneous nerve, (o) 633, (d) 626

of the arm, (o) 234, (c) 256, (d)
259

spiral nerve, 236, 259
Muse, abductor digiti minimi, 278

pedis, 616

indicis, 280

pollicis, 277

pedis, 616
accessorius pedis, 620

ad sacro-lumbalem, 362
adductor brevis, 577

digiti minimi, 279

longus, 576

magnus, 579, 599

policis manus, 278

pedis, 621

anconeus, 285

anti-tragicus, 46

arytaenoideus, 153
attollens aurem, 18

attrahens aurem, 18

azygos uvulae, 131

biceps femoris, 597, 635

flexor, .cubiti, 252, 271, 291

brachialis anticus, 256, 271

buccinator, 39

cervicalis ascenderis, 363

chondro-glossus, 148

ciliaris, 660
circumflexus palati, 129

coccygeus, 501

complexus, 364

compressor naris, 35

constrictor inferior, 124
isthmi faucium, 130

Muse, constrictor

medius, 124

superior, 124

urethra, 397, 403

coraco-brachialis, 252

corrugator cutis ani, 389

supercilii, 37

cremastericus, 412

crico-arytaenoideus lateralis, 153

posticus, 152

thyroideus, 152

deltoides, 242

depressor anguli oris, 39

epiglottidis, 154
labii inferioris, 38
alae nasi, 36

diaphragma, 484, 343

digastricus, 82
dilatator naris, 35

pupilhe, 661

ejaculator urinae, 394
erector clitoridis, 403

penis, 394

spinae, 362
extensor carpi radialis brevier, 284

longior, 284

ulnaris, 285

digiti minimi, 285

digitorum brevis pedis, 632

communis, 285

longus pedis, 629

indicis, 288
ossis inetacarpi pollicis, 287

pollicis proprius, 629

primi internodii pollicis, 287
secundi internodii pollicis, 287

flexor accessorius, 620
brevis digiti minimi, 278

pedis, 620

carpi radialis, 264, 282

ulnaris, 265

digitorum brevis pedis, 616

longus pedis, 610, 619

protundus, 270, 276

sublimis, 266, 276

pollicis longus, 270, 277

pedis, 610, 620

pollicis brevis, 278

pedis, 621

gastrocnemius, 608

gemellus inferior, 589

superior, 589

genio-hyo-glossus, 100, 149

hyoideus, 100

glosso-pharyngeus, 149

gluteus maximus, 583

medius, 585

minimus, 586

gracilis, 574
helicis major, 46

minor, 46

hyo-glossus, 99, 182

iliacus, 493, 580

ilio-costalis, 362
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Muse.

indicator, 288

infra-costalis, 342

infra-spmatus, 244
iutercostales externi, 237, 342

interni, 238, 342
interossei manus dorsales, 281

palmares, 281

pedis dorsales, 625

plantares, 624

interspinales, 370

intertransversales, 165, 370

kerato-cricoideus, 153
latissimus dorsi, 236, 356
laxator tympani, 676
levator anguli oris, 38

scapulae, 358

ani, 390, 501

glandulae thyroidese, 120
labii superioris, 38

alae nasi, 36

inferioris, 38

palati, 129

palpebrae, 53

uvulae, 181
levatores costarum,
linguales, 149

longissimus dorsi, 363

longus colli, 163 \/*>
lumbricales manus, 277

pedis, 620
mallei externus, 676

internus, 676

massetericus, 87
multifidus spinse, 371

mylo-hyoideus, 98

obliquus abdominis externus, 409

internus, 411

capitis inferior, 369

superior, 369
oculi inferior, 59

superior, 53
obturator externus, 580,591

internus, 543, 590

occipito-frontalis, 18

omo-hyoideus, 72, 359

opponens digiti minimi, 279

pollicis, 278
orbicularis oris, 37

palpebrarum, 36

orbitalis, 60

palato-glossus, 130, 148

pharyngeus, 130

palmaris brevis, 272

longus, 265

pectineus, 576

pectoralis major, 230, 231

minor, 231

peroneus brevis, 633

longus, 625, 633

tertius, 629

plantaris, 609

platysma myoides, 62, 67

popliteus, 610, 635

45

Muse.

pronator quadratus, 271
radii teres, 264

psoas magnus, 492, 580

parvus, 493

pterygoideus externus, 89

internus, 90

pyramidalis abdominis, 416

nasi, 34

pyriformis, 542, 587

quadratus femoris. 590

luinboruin, 494
rectus abdominis, 415

capitis anticus major, 164

minor, 165

lateralis, 115

posticus major, 369

minor, 369

femoris, 570, 587
oculi externus, 57

inferior, 57

internus, 57

superior, 53

retrahens aurem, 18

rhomboideus major, 358

minor, 358
risorius Santorini, 39

>, rotatores dorsi, 369

*) sacro-lumbalis, 362

<Jalpingo-pharyngeus, 126

irtorins, 566

sdajenus anticus, 75

medius, 75

pnsticus, 75

1slai-s'pinalis colli, 370

senff-memorAnosus, 598, 636

,597
serratuvniagnus,

soleus,

sphincter ai!<Mernus, 389

intermp, 389

pupillas, 661

vaginas, 402

spinalis dorsi, 362

splenius capitis, 361

colli, 361

stapedius, 676

sterno-cleido-mastoideus, 71

hyoideus, 72

thyroideus, 73

stylo-glossus, 100, 148

hyoideus, 83

pharyngeus, 106

subanconeus, 259

subclavius, 232

subcrureus, 572

subscapularis, 241

supinator radii brevis, 288

longus, 284

supraspinatus, 247

temporalis, 20, 88
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Muse.
tensor palati, 129

tarsi, 59

tympani, 676

vaginae femoris, 570
teres major, 245

minor, 245

thyro-arytaenoidens, 153

hyoideus, 73
tibialis anticus, 628

posticus, 612, 625

trachelo-mastoideus, 363

tragicus, 46
transversalis abdominis, 413

colli, 363
transversus auris, 47

linguae, 149

pedis, 621

perinsei, 395, 403

alter, 395

profundus, 398, 403

trapezius, 354

triangularis sterni, 238

triceps extensor cruris, 570

cubiti, 258
Tastus externus, 571

internus, 571

zygomaticus major, 39

minor, 39

Mylo-hyoid artery, 93

muscle, 98

nerve, 96

NARES,
42, 126

Nasal artery, internal, 57, 142

artery, lateral, 40

cartilages, 42

duct, 61

fossae, 134

nerve, (d) 54, (c) 141, (o) 57

Naso-palatine nerve, 140

artery, 142

Neck, anterior triangle of, 69

posterior, 63

dissection of, 61

Nerve of Jacobson, 112, 678

Wrisberg, (o) 236, (d) 251, 256
Nerve to the inferior gemellus and quad-

ratus, 589

latissimus, 236
levator anguli scapulae, 80
obturator internus, 518, 590

pectineus, 573

pterygoid, internal, 145

pyriformis, 518
rhomboid muscle, 80, 359

scaleni, 80
serratus muscle, (o) 79, (d) 236

subclavius, 80

superior gemellus, 589
tensor palati, 145

tympani, 145

vaginae femoris, 574

Nerve
teres major, 236

minor, 245
vastus externus, 573

internus, 573
Nervous tunic of eyeball, 663
Nerv. abducens, (o) 180, (c) 32, (d) 57

accessorius obturatorius, 497, 577

spinalis, 114, 181, 356

acrouiiales, cutanei, 80, 242
articulares poplitei, 596
articularis poplitei obturatorius,

577, 596

auditorius, 181, 680
auriculares anteriores, 23
auricularis magnus, 23, 66

pneumogastricus, (o) 113, (d)
679

inferior, 96

posterior, 23, 48

auriculo-temporalis, 23, 90

buccales, 50, 95

buccinatorius, 95

cardiacus inferior, (o) 117, 122, (d)
332

medius, (o) 117, 122, (d) 332

pneumogastrici, 114, 331, (d)
332

superior, (o) 11
, 122, (d) 314,

333
cervicales nervi facialis, 68

rami anteriores, 79, 165

posteriores, 165, 365
cervicalis superflcialis, 66, 68

cervico-facialis, 50
chorda tympani, 97, 144
ciliares ganglii ophthalmic!, 55, 663
ciliaris nasalis, 54, (d) 663

circumflexus, 236, 244
claviculares cutanei, 66

coccygealis, 373, 518

cochlearis, 687
communicans fibularis, 606

corporis bulbosi, 399

cruralis, (o) 497, (d) 572
cutanei abdominis, anteriores, 407

laterales, 406
cutaneus externus brachialis, (o)

235, (c) 256, (d) 262

lumbalis, (o) 497, (d) 556

musculo-spiralis, 250, 259,
262

internus brachialis, major, 236,

256, 261

minor, 236, 251, 256

femoris, (d) 556, (o) 573

musculo-spiralis, 250, 259
medius femoris, (o) 573, (d)

556

musculo-cutaneus, 250

palmaris, 269, 272

plantaris, 613

radialis, 262
dorsalis manus, 269
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Nerv.
dentales posteriores, 104

dentalis, anterior, 104

inferior, 96
descendens noni, 83, 115

diaphragmaticus, (o) 80, (d) 330

digastricus 48

digitales mediani, 275

plantares, 619

radiales, 262

ulnares, 274

dorsales, rarni anteriores, 239, 343,
378

posteriores, 367, 378
dorsalis penis, 399, 408

ulnaris, 262, 269

facialis, 47, 143

frontalis, 52

geiiito-cruralis, 497, 556

ramus fernoralis, 556

genitalis, 418

glosso-pbaryngeus, 111, 151, 181

glutei inferiores, 588

glutens superior, 496, 586

gustatorius, 97, 101, 151

hsemorrhoidales superiores, 443
hsemorrhoidalis inferior, 390

hypoglossus, 83, 102, 115, 151

ilio-hypogastricus, 416, 496, 582

inguinalis, 416, 497, 556

incisorius, 96
infra-maxillares faciales, 50, 68

orbitales nervi facialis, 49

orbitalis, 60, 104

trochlearis, 54

intercostales, 239, 416
intercosto-cutanei auteriores, 226,

406

laterales, 206, 406

humeralis, 254, 226, 251
interosseus anticus, 271

posticus, 289

labialis, 96

lachrymalis, 52

laryngeus externus, 114

inferior, (o) 331, (d) 114, 158

superior, (o) 113, (d) 158

lumbales, rami anteriores, 495

posteriores, 369, 384

lumbo-sacralis, 496
malares nervi facialis, 48

massetericus, 95
maxillaris inferior, (o) 32, (d) 94

superior, 31, 104

medianus, 236, 255, 269, 274

meningei, 30

molles, 116
motor oculi, (o) 180, (c) 32, (d) 54,

57
musculo-cutaneus brachii, 236, 256,

262

cruris, 633, (d) 626

musculo-spiralis, (o) 236, (d) 259

mylo-hyoideus, 96

Nerv.

nasalis, (o) 51, (d) 54, 57, 141

naso-platinus, 141

obturatorius, (o) 497, (d) 577

articularis, 577, 596

occipitalis, major, 366

minor, (d) 24, (o) 66

cesophageales, 331

olfactorius, (c) 30, (d) 136, (o) 178

ophthalmicus, 32, 51

opticus, 57, 137, 179, 207

orbitalis, (d) 60, (o) 104

palatinus magnus, 140

medius, 141

minor, 141

palpebrales, 45, 104

pulmaris cutaneus, 272
ulnaris profundus, 280

superficialis, 274

patellaris, 557, 573

perforans Casserii, (o) 236, (c) 256,

(d) 262

perinseales superficiales, 391, 394

peronealis, 596

petrosus superficialis externus, 33

magnus, 33, 141

parvus, 33, 678

pharyngei, 112, 117

pharyngeus, 113

plirenicus, 80, 330

plantaris externus, 619

profundus, 624

interims, 624

pneumo-gastricus, 112, 181, 330,
452

popliteus externus, 596

internus, 596

portio dura, 47, 142, 180

mollis, (o) 181, (d) 687

pterygoidei, 95

pterygoideus internus, 95, 145

pudendus inferior, (o) 589, (d) 394,
407

internus, (o) 518, (d) 391, 39!),

4Q8
pulmonares anteriores, 331

posteriores, 331

radialis, 263, 270

recurrens, 114, 331, (d) 158

articularis, 633

sacrales, rami anteriores, 518

posteriores, 372, 581

saphenus externus, 606, (d) 627

internus, (o) 573, (d) 557, 573,
627

sciaticus magnus, 519, 589. 599

parvus, 519, 582, 584, 599

spermatici, 443

spheno-palatini, 104

splanchnicus major, (o) 342, 452

minor, (o) 342, (d) 452

minimus, (o) 342, (d) 452

splenici, 451

stylo-hyoideus, 48
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Nerv.

suboccipitalis, ramus anterior, 115

posterior, 368

subscapulares, 236

superficialis cordis dexter, (o) 117

(d) 332

sinister, (o) 122, (d) 314

supraraaxillares nervi facialis, 48

orbitalis, 22, 51

scapularis, 80, 248, 359

trochlearis, 23, 52

sympatheticus abdominis, 443, 450,
497

cervicis, 115

pelvis, 519

thoracis, 331, 341

temporales nervi facialis, 48

profundi, 95

superficiales, (d) 23, (o) 48

temporo-facialis, 48

malaris, 60, 104

thoracici, auteriores, 236

laterales, 226
thoracicus posterior, 80, 236
tibialis anticus, 627, (d) 632

posticus, 613

trigeminus, 31, 180

trochlearis, 31, 51, 180

tympanicus, (o) 112, (d) 678

ulnaris, 255, 269, 274

uterini, 520

vaginales, 520

vestibularis, 687

vidianus, 141

Ninth nerve, (o) 182, (c) 115, (d) 83,
102

Nipple of the breast, 226

Nodule, 212

Nose, cartilages, 42

cavity of, 133
meatuses of, 134
nerves and vessels of, 139, 141

Nuclei of medulla oblongata, 187
Nucleus caudatus, 203

lenticularis, 203
Nutritious artery of fibula, 613

of femur, 578
of humerus, 254
of tibia, 612

Nymphse, 534

OBLIQUUS
abdominis externus, 409

interims, 411

capitis inferior muscle, 369

superior muscle, 369
oculi inferior, 59

superior, 53

Obturator artery, (o) 515, (d) 580

fascia, 500

ligament, 546

membrane, 54b

muscle, external, 580, 591

internal, 543, 590

Obturator nerve, (o) 497, (d) 577

Occipital artery, (o) 86, (c) 368, (d)
21

lobe, 194

vein, 21, 86

sinus, 27

Occipito-atloid articulation, 168

ligaments, 168

Occipito-axoid ligaments, 169
frontalis muscle, 18

Odontoid ligaments, 169

Oesophagus, connections of, 121, 339

structure, 131, 339

CEsophageal arteries, 337, 447

nerves, 331

opening of diaphragm, 487

Olfactory bulb, 179

cells, 137

nerve, (o) 178, (d) 138

region, 137

Olivary body, 183, 185

commissure, 186

fasciculus, 186, 189, 208

Omentum, great, 437

small, 437

splenic, 437

Omo-hyoid muscle, 72

Ophthalmic artery, 33, 56

ganglion, 55

nerve, (o) 31, (c) 32, (d) 51

vein, 57

Opponens pollicis muscle, 278

Optic commissure, 179

nerve, (o) 179, 207, (c) 57, (d)
664

thalamus, 207, 211

tract, 179
Ora serrata, 663
Orbicular ligament of the radius, 294
Orbicularis oris, 37

palpebrarum, 36

Orbit, 50
muscles of, 53, 57

nerves, 51

periosteum of, 50

vessels, 56
Orbital branch of nerve, (d) 60, (o)

104

Organ of Corti, 684
of Giraldes, 483

Orifice of the urethra, 535
of the uterus, 535
of the vagina, 535

Os hyoides, 159
Ossicles of the tympanum, 674
Os tincse, 537
Os uteri externum, 537
Otic ganglion, 144

Otoliths, 686
Outlet of the pelvis, 386

Ovaries, 512, 539

appendage to, 540
arteries of, 490, 516

Ovicapsule, 540
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Ovisacs, 540

Ovum, 539

PALATE (soft), 128
L Palatine, arteries, superior, 143

artery, inferior, 86

nerve, external, 141

large, 140

small, 141

Palato-glossus, 130, 148

Palato-pharyngeus, 130
Palm of the hand, 272

cutaneous nerves of, 272
Palmar arch, deep, 280

superficial, 273
nerve of the ulnar, deep, 280

superficial, 274
cutaneous nerves, 272

fascia, 272
Palmaris brevis muscle, 272

longus muscle, 265

Palpebrse, 43

Palpebral arteries, 45, 57

ligament, 44

nerves, 45

veins, 45

Pancreas, 464

connections, 446
structure of, 464

Pancreatic arteries, 447

duct, 457, 465

veins, 448
Pancreatico-duodenal arteries, 440,
448

Papilla lachrymalis, 45

Papillae of the tongue, 146
Parietal lobe, 194

Parovarium, 540
Parotid gland, 41

arteries, 86

Patellar nerve, 573

plexus, 557
Pectineus muscle, 576
Pectoralis major muscle, 230, 231

minor muscle, 231
Peduncle of the cerebellum, inferior,

215

middle, 215

superior, 215
of the cerebrum, 190, 211
of the pineal body, 208

Peduncular fibres, 207

Pelvis, female, dissection of, 509

male, 499
dissection of, 499

Pelvic cavity, 499

fascia, 500

plexus, 519

Penis, 508

integument of, 407
structure of, 529
vessels of, 532

Peptic glands, 455

Perforating arteries of the femoral, 578,
599

of internal mammary, 239
of the palm, 280
of the sole, 623, 632

Perforans Casserii nerve, (o) 236, (c)

256, (d) 262

Pericardium, 310
vessels of, 311, 337

Perilymph, 681

Perinjeum, female, 400

male, 386
Perinaeal artery, superficial, 393

fascia, deep, 396

superficial, 392

nerves, superficial, 391, 393, 399
Periosteum of the orbit, 50
Peritoneal prolongation on the cord, 417

Peritoneum, 435
of female pelvis, 510
of male pelvis, 504

Peroueal artery, 613

anterior, 613

nerve, 596
Peroneus brevis muscle, 633

longus muscle, 625, 633
tertius muscle, 629

Peroneo-tibial articulations, 641
Pes hippocampi, 204
Petrosal ganglion, 111

sinus, inferior, 29

superior, 29

nerve, large, 33, 141

small, 33, 678

external, 33

Peyer's glands, 459

Pharynx, 124

interior, 126
muscles of, 124

openings of, 126

Pharyngeal ascending artery, 109

nerve, 113

vein, 112

Pharyngeo-gldssal muscle, 149
Phrenic artery, 330, 490

nerve, 80, 330
Pia mater of the brain, 173

of the cord, 376

Pigmentary layer of retina, 666

Pigment cells of choroid, 660

iris, 662
Pillars of the abdominal ring, 410

of the fornix, 208
of the iris, 658
of the soft palate, 128

Pineal body, 208

Pinna, or auricle of the ear, 45

Pituitary body, 192
Plantar appneurosis, 615

arch of the artery, 623

arteries, 617, 623

ligament, long, 647

nerve, external, 619, 624

internal, 619

45*
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Plantaris muscle, 609

Platysma myoides muscle, 62, 67

Pleura, 307

Plexus, aortic, 443

brachial, 79, 235

cardiac, superficial, 314

deep, 332

carotid, 33

cavernous, 33

cervical, 80

posterior, 367
choroides cerebri, 205

cerebelli, 218

cceliac, 451

coronary, anterior, 314

posterior, 314

coronary of the stomach, 451

diaphragmatic, 451

gulae, 331

hepatic, 451

hsemorrhoidal, 520

hypogastric, 444

lumbar, 496

mesenteric, inferior, 443

mesenteric, superior, 443

cesophagean, 331

ovarian, 520

patellar, 557

pelvic, 519

pharyngeal, 113

prostatic, 520

pterygoid of veins, 94

pulmonary anterior, 331

posterior, 331

renal, 451

supra, 451

sacral, 518

solar, 451

spermatic of nerves, 443
of veins, 492

splenic, 451

tympanic, 678

uterine, 520

vaginal, 520

vesical, 520

vertebral, 117, 166
Plica semilunaris, 45

Pneumogastric nerve, (o) 181, (d) 112,

181, 330, 452
Pons Tarini, 191

Varolii, 188
structure of, 184

Popliteal artery, 594

glands, 597

nerve, external, 596

internal, 596

space, 593

vein, 596

Popliteus muscle, 610, 635
Portal veins, 448
Portio dura, (c) 144, (d) 47, (o) 180

mollis, (o) 181, (d) 687
Porus opticus, 664
Posterior commissure, 207

Posterior

elastic layer of cornea, 658

ligament of knee, 636

medullary vellum, 214

pyramid, 184, 186

triangle of the neck, 63
vesicular column, 383

Poupart's ligament, 411, 559

Pouch, laryngeal, 155
of the auricula, 316, 319

Prepuce, 583

Princeps cervicalis artery, 368

pollicis artery, 280
of the foot, 624

Processus cochleariformis, 673

vermiformis, 212, 216
Profunda artery, inferior, 254

of the neck, (o) 78, (d) 368
of the thigh, 565, 578

superior, (o) 254, (d) 258

Promontory, 672
Prouator quadratus muscle, 271

radii teres muscle, 264
Prostate gland, 571

connections, 507

structure, 521
Prostatic part of the urethra, 526

sinuses, 527
Psoas magnus muscle, 492, 580
Psoas parvus muscle, 493

Pterygoid arteries, 95

nerve, external, 95

internal, 95, 145

plexus of veins, 94

Pterygoideus externus muscle, 89

internus muscle, 90

Pterygo-maxillary ligament, 124

region, 87

palatine artery, 142
Pubic region of the abdomen, 431

symphisis, 546
Pudendal inferior nerve, (o) 589, (d) 394
Pudic arteries, external, 554, 565

artery, internal, (d) 390, (c) 398,

408, (o) 516

nerve, internal, (o) 408, (d) 390,
398

Pulmonary artery, (d) 318, 325, 335

nerves, 331

veins, 319, 329, 336
Puncta lachrymalia, 43, 60

Pupil, muscles of, 661

Pylorus, 453

Pyloric arteries, 447

Pyramid, anterior, 183, 185
decussation of, 186
of the cerebellum, 213
of the thyroid body, 120
of the tympanum, 672

posterior, 184, 186

Pyramidal fibres of the medulla, 185
masses of kidney, 474

Pyramidalis abdominis muscle, 416
nasi muscle, 34
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Pyramids of Malpighi, 474

Pyriformis muscle, 542, 587

nUADRATUS femoris muscle, 590

V lumborum muscle, 494

T)ADIAL artery, 265, (d) 280, 289
II nerve, 262J 270

veins, 266

cutaneous, 261
Radialis indicis artery, 272

Radio-carpal articulation, 296
Radio-ulnar articulations, 294, 297
Ranine artery, 101

vein, 101

Raphe" of the corpus callosum, 200
of the medulla, 186
of the perinaeum, 386

Receptaculum chyli, 495
Recto-vesical fascia, 502

pouch, 504
Rectus abdominis muscle, 415

capitis anticus major, 164

minor, 165

posticus major, 369

minor, 369

lateralis, 115

femoris, 570, 587
Rectus oculi externus, 57

inferior, 57

internus, 57

superior, 53

Rectum, connections of, in the female,
510

connections of, in the male, 504

structure, 532
Recurrent interosseous artery, 288

radial, 266

tibial, 631

ulnar, anterior, 268

posterior, 268
Recurrent nerve of pneumogastric, (o)

114, 331, (d) 158
nerve of the tibial, 631

Renal artery, (d) 476, (o) 489

plexus, 451

vein, (o) 476, (c) 492
Restiform body, 184, 186
Rete testis, 482

Retina, 663

structure, 664
Retrahens aurem, 18
Rhomboideus major muscle, 358

minor, 358
Rima of the glottis, 155

Ring, abdominal, external, 410

internal, 417, 421
Risorius Santorini muscle, 39
Rods of retina, 665
Root of the lung, 309, 310
Roots of the nerves, 307, 383
Rotatores dorsi, 371

Round ligament of the hip joint, 602
of the liver, 468
of the uterus, 418, 512, 539

SACCULE
of the ear, 686

Sacculus laryngis, 155

vestibuli, 685
Sacral artery, lateral, 515

middle, 489, 517

ganglia, 519

nerves, anterior branches, 518

posterior branches, 372, 581,
584

plexus, 518

Sacro-coccygeal articulation, 544

iliac, 544

vertebral, 544
lumbalis muscle, 362
sciatic ligament, large, 545, 592

small, 545, 592

Salpingo-pharyngeus muscle, 126
Salvatella vein, 361

Saphenous vein, external, 606, 626

internal, 555, 573, 606, (o) 626

opening, 559

nerve, external, 606, (d) 627

internal, (o) 573, (d) 557,

573, 627
Sartorius muscle, 566
Scala tympani, 684

vestibuli, 684
Scalenus anticus muscle, 75

medius, 75

posticus, 75

Scapular artery, posterior, 78, 248, 359

ligaments, 247

muscles, 240, 244

Scapulo-clavicular articulation, 246

humeral, 290

Scarpa's triangle, 563
Schneiderian membrane, 135
Sciatic artery, (o) 516, (d) 588

nerve, large, 519, 589, 599

small, 519, 582, 588, 599
Sclerotic coat of the eye, 655

structure, 656

Scrotum, 408
Second nerve, (o) 179, (c) 57v (d) 664

Secondary membrane of the tympanum,
672, 673

Segments of the cord, 382
Semicircular canals, 680
Semilunar cartilages, 638

ganglia, 451
valves of aorta, 321

of pulmonary artery, 318
Semi-bulbs of vagina, 527
Semi-membranosus muscle, 598, 636
Seminal ducts, 523
Seminiferal tubes, 481

Semi-spinalis colli muscle, 370
dorsi muscle, 370

Seini-tendinosus muscle, 597
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Septum aurieularum, 322

cochleae, 682

crurale, 428, 561

intermuscular, of the arm, 258
of the thigh, 572

lucidum, 202

nasi, 134

pectiniforrne, 530

scroti, 408
of the tongue, 147

ventriculorum, 324
Serratus magnus muscle, 236

posticus inferior, 360

superior, 360
Seventh nerve, (o) 180, (c) 142, (d) 47
Sheath of the fingers, 273

of the rectus, 415
of the toes, 616

Shoulder joint, 290

Sigmoid artery, 442
flexure of the colon, 434

valves, 318, 321

Sinus, basilar, 29

of the bulb, 527

cavernous, 28

circular, of Ridley, 29

coronary, 314

lateral, 28

longitudinal, inferior, 27

superior, 25

occipital, 27

petrosal, inferior, 29

superior, 29

pocularis, 526

prostaticus, 527

straight of the skull, 27

torcular, 27

transverse, 29
of Valsalva, 321

Sixth nerve, (o) 180, (c) 32, (d) 57
Small intestine, 429, 456

omentum, 438
Socia parotidis, 41
Soft commissure, 206
Soft palate, 128

muscles of, 128
Solar plexus, 451
Sole of the foot, dissection of, 614
Soleus muscle, 608

Solitary glands, 459, 464

Spermatic artery, (o) 489, (d) 484

cord, 418

fascia, 423 t

plexus, 443
veins (o) 484, (c) 492

Spheno-palatine artery, 142

ganglion, 139

nerves, 104

Sphincter ani externus, 389

internus, 389
of the pupil, 661

vaginae, 402

vesicae, 525

Spigelian lobe, 467

Spinal accessory nerve, (o) 181, (d) 114

nucleus, 187

arteries, 174, 379

cord, 380
membranes of, 374

structure, 382

nerves, 377
filaments of origin, 383
roots of, 377

veins, 385

Spinalis dorsi muscle, 362

Spiral tube of the cochlea, 682

Splanchnic nerve, large, 342, (d) 452

small, 342, (d) 452

smallest, 342, (d) 452

Spleen, 465

connections, 435

structure, 465

Splenic artery, 447, 466

omentum, 447

plexus of nerves, 451

vein, 448

Splenius capitis muscle, 361

colli, 361

Spongy bones, 134

part of the urethra, 527

Stapedius muscle, 676

Stapes bone, 675
Stellate ligament, 344
Stenson's duct, 41
Sterno-clavicular articulation, 170

cleido-mastoid muscle, 71

hyoid muscle, 73

thyroid, 73

Stomach, form and divisions, 453
connections of, 431
structure of, 453

Straight sinus, 27
Striate body, 203, 211

Stylo-hyoid ligament, 106

muscle, 83

nerve, 48

glossus muscle, 99, 148
mastoid artery, 94

maxillary ligament, 91

pharyngeus muscle, 106
Subanconeus muscle, 259
Subarachnoid space, 376

of the cord, 376
Subclavian artery, left, 118, (o) 328

right, 75

vein, 79
Subclavius muscle, 232

Subcrureus, 572
Subcutaneous malar nerve, 60, 104

Sublingual artery, 101

gland, 103

Submaxillary ganglion, 101

gland, 97

region, 97
Submental artery, 86

Suboccipital nerve, anterior branch, 115

posterior branch, 367

Subpeduncular lobe, 214
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Subperitoneal fat, 417, 561

Subpubic ligament, 547

Subscapular artery, 235

nerves, 236

Subscapularis muscle, 241
Substantia gelatinosa, 383

perforata antica, 192
Sulci of brain, 193, 213

Sulcus, longitudinal, of the liver, 467

spiralis, 683

transverse, 467

Superficial fascia of the abdomen, 405
of the perinaeum, 392
of the thigh, 553, 554

Superficialis cervicalis artery, 359
volse artery, 266

Supinator radii brevis, 288

longus, 284

Supra-orbital artery, 21, 56

nerve, 22, 52
renal capsule, 478

plexus, 451

scapular artery, 78, 247, 359

nerve, 80, 248, 359

spinal artery, 248

spinatus muscle, 247
trochlear nerve, 23, 52

Suspensory ligament of the lens, 667
of the liver, 439
of the penis, 408

Sympathetic nerve in the abdomen, 443,
452

in the head, 33
in the loins, 497
in the neck, 115
in the pelvis, 519
in the thorax, 341

Symphysis pubis, 446

Synovial gland of Havers, 603

T^ENIA
hippocampi, 204

semicircularis, 204
Tarsal artery, 631

articulation, 647

cartilages, 44
Tarso-metatarsal articulations, 649
Taste buds, 147

Teeth, 132

Tegmentum, 191

Temporal aponeurosis, 19

artery, 86

deep, 94

middle, 87

superficial, 21

fascia, 19

muscle, 20, 88

nerves, deep, 95

superficial, 23, 48

vein, 21, 88

Temporo-fascial nerve, 48
malar nerve, 60

maxillary articulation, 90

sphenoidal lobe, 194

Tendo Achillis, 609

palpebrarum, 40
Tendon of triceps extensor, 566
Tensor palati muscle, 129

tarsi, 59

tympani, 676

vaginae femoris, 570
Tentorium cerebelli, 27
Teres major muscle, 245

minor, 245

Testes, 479
Thalamus options, 207, 211
Thebesian foramina, 316

valve, 317

Thigh, dissection of, back, 592, 597

front, 552
Third nerve, (o) 180, (d) 54, 57, (c) 30

ventricle, 206
Thoracic duct, 118, 339, 494

ganglia, 339
Thoracic-acromial artery, 234

alar, 234

humeral, 234

long, 234

superior, 234

Thorax, boundaries of, 305

parietes of, 342, 237

Thymus body, 308

Thyro-arytsenoid articulation, 162

ligaments, 156

arytsenoideus muscle, 153

epiglottidean ligament, 162

hyoid membrane, 161

muscle, 73

Thyroid artery, inferior, 78, 121

superior, 85, 121

axis of artery, 78

body, 120

cartilage, 159

plexus of veins, 121

vein, inferior, 78, 121

middle, 82

superior, 85

Tibial artery, anterior, 630

posterior, 612

nerve, anterior, 683, (d) 627

posterior, 613

veins, anterior, 632

posterior, 613
Tibialis anticus muscle, 628

posticus, 611, 625

Tibio-tarsal articulation, 643

Tongue, 146
muscles of, 148
nerves of, 151
vessels of, 101

Tonsil, 131
Tonsilitic artery, 86
Torcular Herophili, 27

Trachea, connections of, 121, 333
structure of, 162

Trachelo-mastoid muscle, 363
Tractus intermedio-lateralis, 383

Tragus, 46
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Tragus
muscle, 46

Transverse colon, 434
fissure of the cerebrum, 204

of the liver, 468

ligament of the acetabulum, 602
of the atlas, 169
of the fingers, 273
of the knee, 639
of the metacarpus, 280
of the metatarsus, 624
of the toes, 615

perinaeal artery, 393

sinus, 29
tarsal articulation, 647

Transversalis abdominis muscle, 413
cervicalis artery, (o) 78, (d) 359
colli muscle, 363
faciei artery, (o) 87, (d) 41

fascia, 417, 428
Transversus auriculae muscle, 47

linguae, 150

pedis, 621

perinjei, 395, 403

deep, 397, 403

Trapezius muscle, 354

Trapezoid ligament, 246

Triangle of the neck, anterior, 69

posterior, 69

Triangular cartilage of the nose, 134

fibro-cartilage of wrist, 297

ligament of groin, 411
of the urethra, 396

space of the thigh, 562
surface of the bladder, 525

Triangularis sterni muscle, 238

Triceps extensor cruris, 570

cubiti, 258

Tricuspid valve, 318

Trigeminal nerve, (o) 180, (c) 31

Trigonum vesicae, 525

Trochlea, 53
Trochlear nerve, infra, 54

supra, 23, 52
Tube of the cochlea, 681
Tuber cinereum, 206
Tubercle of Rolando, 187
Tubules of the stomach, 454

of small intestine, 459
of large intestine, 463

Tubuli seminiferi, 481

uriniferi, 474
Tunica albuginea testis, 481

Ruyschiana, 660

vaginalis, 480

oculi, 655
vasculosa testis, 481

Turbinate bones, 134
Twelfth intercostal nerve, 416, 498, 581

Tympanic artery, 93

Tympanum, 674
arteries of, 674

lining membrane, 677
nerves of, 677

ULNAR
artery, 267, 273

nerve, (o) 236, (c) 255, (d) 269, 274

veins, 268
cutaneous anterior, 261

posterior, 261
Umbilical hernia, 426

region of the abdomen, 431

vein, 469

Umbilicus, 404

Ureter, 477, 510, 526

Urethra, female, 541

connections, 512
orifice of, 535

structure, 542

male, interior, 526

connections, 507, 526

structure, 527
Uterine arteries, 51K, 539

plexus of nerves, 520
veins and sinuses, 517

Uterus, 537
interior of, 538

ligaments of, 510
connections of, 511
structure of, 538

Utricle of the ear, 685
Uvea iridis, 661
Uvula cerebelli, 212

palati, 128

vesicae, 574

VAGINA,
connections, 512, 535

structure and form, 536

Vaginal arteries, 516, 537

plexus, 520

veins, 517

Vagus nerve, 112, 181, 330, 452

nucleus, 187

Vallecula, 212

Valve, Eustachian, 317
of caecum, 462

mitral, 320

semilunar, 318, 321
of Thebesius, 317

tricuspid, 318
of Vieussens, 215

Valvulae conniventes, 457
Vas deferens, 418, 483, 523

aberrans, 483
Vasa aberrantia, 250

brevia, 447
eflerentia testis, 482
rete testis, 482

vorticosa, 660
Vascular coat of eye, 658
Vastus externus muscle, 571

internus muscle, 571

Vein, alveolar, 142

angular, 21

ascending cervical, 78

lumbar, 498

pharyngeal, 110

auditory, 687
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Vein
auricular, posterior, 21

axillary, 235

azygos, large, 338, 495

small, 338, 494

superior, left, 338

basilic, 249

brachial, 255

brachio-ceplialic, left, 329

right, 328

bronchial, left, 336, 337

right, 336, 337

cardiac, anterior, 314

great, 314

small, 314

cava, inferior, 329, 444, 492

superior, 328

cephalic, 250

cerebellar, 177

cerebral, 177

choroid, 206

ciliary, anterior, 662

posterior, 663
circumflex iliac, 420, 491

coronary of the heart, 314
of the stomach, 448

of the corpus cavernosum, 531

striatum, 206

deep cervical, 77, 368

diaphragmatic, inferior, 492

dorsal, of the penis, 517

dorsi-spinal, 369

emissary, 21

emulgent, 476, 492

epigastric, deep, 420, 491

superficial, 407, 554

facial, 40, S6

femoral, 565, 568

frontal, 21

of Galen, 208

gastro-epiplo'ic, left, 449

hemorrhoidal, 517, 533

hepatic, 471, 492

iliac, common, 491

external, 491

internal, 517

infraorbital, 40, 105

innominate, 328

intercostal, 338

posterior branch, 368, 385

superior, left, 338

right, 338

intraspinal, 385

interlobular, 471

intralobular, 471

jugular, anterior, 71

external, 42, 62

internal, left, 118

right, 82, 109

laryngeal, 158

lingual, 101

longitudinal, of the spine, anterior,
385

lumbar, 369, 498

Vein

mammary, internal, 238, 329

median, of the arm, 249, 261

basilic, 249

cephalic, 249

maxillary, internal, 94, 329

anterior, internal, 40, 142

mesenteric, inferior, 443

superior, 441

occipital, 21, 80, 369

ophthalmic, 57

ovarian, 492

palpebral, inferior, 40

pancreatic, 448

perineal, superficial, 393

pharyngeal, 110

phrenic, inferior, 492

popliteal, 596

portal, 448, 471

posterior, spinal, plexus of, 385

profunda of the thigh, 579

pterygoid plexus, 94

pudic external, 555

internal, (o) 399, (c) 532

pulmonary, 319, 329
radial cutaneous, 261

ranine, 101

renal, 476, 492

sacral, lateral, 517

middle, 517

saphenous, external, 606, (o) 626

internal, 555, (o) 626

spermatic, 484, 492

spinal, 380

splenic, 448

subclavian, 79

sublobular, 471

supra-orbital, 21

renal, 479, 492

scapular, 78, 248, 359

temporal, 21, 87

superficial, 21

thyroid, inferior, 78, 121, 329

middle, 82

superior, 85

tibial anterior, 632

posterior, 613
transverse cervical, 78, 359

ulnar, 267

cutaneous, anterior, 261

posterior, 261

umbilical, 469

uterine, 517

vaginal, 517

vertebral, 77, 166

vesical, 517
of the vertebrae, 385

Velum interpositum, 205

pendulum palati, 128

Vena cava, inferior, 444, 492

superior, 328

portas, 449, (d) 471
Venae cavae hepaticae, 471
Venous arch of the foot, 626
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Venous arch
of the hand, 261

Ventricles of the brain, 200

fifth, 202

fourth, 217

lateral, 200

third, 206
of the heart, 313

left, 320

right, 317
structure of, 321

of the larynx, 156
Vermiform appendix, 433, 462

processes, 212, 216
Vertebral artery, (o) 77, (c) 165, (d) 174

plexus, 117, 166

vein, 77, (o) 166
Veru montanum, 526
Vessels of the brain, 174

of the dura mater, 29, 376
Vesica urinaria, 524
Vesical artery, inferior, 515

superior, 515

plexus of nerves, 520

veins, 517
Vesicula prostatica, 526
Vesicular column of cord, 383
Vesiculse seminales, connections, 507

structure, 522

Vestibule of the ear, 679

artery of, 687
nerve of, 687

of the vulva, 535

Vestigial fold of pericardium, 311
Vidian artery, 142

nerve, 141

Villi, intestinal, 458
Vitreous body, 666

fluid, 667
Vocal cords, 156

Vulva, 533

W BARTON'S duct, 98, 103
White commissure of the cord,

382
Winslow's foramen, 437

Wrisberg's nerve, 236, 251, 256

Wrist-joint, 296

VELLOW spot of eyeball, 664, 666

yONULE of Zinn, 667
Li Zygomaticus major muscle, 39

minor muscle, 39

THE END.
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In asking the attention of the profession to the works advertised in the following pages,
the publishers would state that no pains are spared to secure a continuance of the confi-

dence earned for the publications of the house by their careful selection and accuracy and

finish of execution.

The large number of inquiries received from the profession for a finer class of bindings than is

usually placed on medical books has induced us to put certain of our standard publications in

half Russia; and, that the growing taste may be encouraged, the prices have been fixed at so small

an advance over the cost of sheep as to place it within the means of all to possess a library that

shall have attractions as well for the eye as for the mind of the reading practitioner.

The printed prices are those at which books can generally be supplied by booksellers

throughout the United States, who can readily procure for their customers any works not

kept in stock. Where access to bookstores is not convenient, books will be sent by mail

postpaid on receipt of the price, and as the limit of mailable weight has been removed, no

difficulty will be experienced in obtaining through the post-office any work in this cata-

logue. No risks, however, are assumed either on the money or on the books, and no pub-
lications but our own are supplied, so that gentlemen will in most cases find it more con-

venient to deal with the nearest bookseller.

A handsomely illustrated catalogue will be sent to any address on receipt of a three-cent

stamp. HENKY C. LEA'S SON & CO.
Nos. 706 and 708 SANSOM ST., PHILADELPHIA, August, 1883.

PROSPECTUS FOR 1863.

A NEW WEEKLY MEDICAL JOURNAL.

SUBSCRIPTION RATES.
THE MEDICAL NEWS . . . . . . . FiveDollars.
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES Five Dollars.

COMMUTATION RATES.
THE MEDICAL NEWS \ Nine Dollars per
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES J annum, in advance.

THE MEDICAL NEWS.
A National Weekly Periodical, of from 28 to 32 Quarto Pages,

containing more Reading Matter
than any other Weekly Medical Journal in America.

The hearty welcome extended to THE MEDICAL NEWS from all parts of the country is

gratifying to all concerned in its publication, since it justifies their belief that the profession

felt the need of and would generously support a weekly journal, national in the fullest sense

of the word, devoted to the best interests of medical science, and conducted with the fore-

thought to devise and the energy and ability necessary to execute every available plan for en-

hancing its usefulness. Encouraged by this approbation, those in charge of THE NEWS will

make renewed efforts to strengthen in every way its hold upon the respect and esteem of the
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profession. Advocating the highest standard of morals and honor, THE NEWS will be an

unsparing opponent of quackery in its countless forms. As the recognized national organ

of the regular profession, it is the chosen vehicle for the conveyance of the most important

intelligence from all parts of the country.

The general plan of THE NEWS affords ample space for the presentation of articles upon all

branches of medical science. The opening pages are devoted to Original Lectures by

the ablest teachers of the day, which are invariably revised by their authors before publi-

cation, thus insuring an authenticity and exactitude otherwise unattainable. In the de-

partment of Original Articles, THE NEWS will endeavor, as heretofore, to surpass its

contemporaries in the intrinsic value of its contributions. Under the caption of Hos-

pital Notes is laid open the vast and rich store of clinical information developed in

the chief hospitals of the globe. The department of Medical Progress consists of con-

densations of articles of importance appearing in the leading medical, pharmaceutical

and scientific journals of the world. The Editorial Articles are from the pens of a

large and able EDITORIAL, BOARD, and discuss living subjects in all departments of med-

ical science in a thoughtful, independent and scholarly manner. Important subjects, re-

quiring unusually elaborate consideration, are treated in Special Articles. The Pro-

ceedings of Societies in all parts of the country afford a means of imparting valuable

information, for which due space is reserved. For the collection of News Items, and

for Correspondence, THE NEWS enjoys an organization similar to that of a daily

newspaper, and by mail and telegraph receives notice of all professional events of interest

through special correspondents, located in the following cities: In the United States:

Portland, Boston, New York, Baltimore, Pittsburgh, Washington, Charleston, New Or-

leans, Cincinnati, Chicago, Detroit, Kansas City and San Francisco. In Canada : Mon-

treal. In Great Britain : London and Edinburgh. In Continental Europe : Paris, Berlin,

Vienna and Florence. In Asia : Yokohama, Canton, Hong Kong and Calcutta. In South

America : Kio Janeiro and Valparaiso. In Cuba : Havana. Due attention will be paid

to New Publications, New Instruments and New Pharmaceutical Pre-

parations, and a column will be devoted to Notes and Queries. Space is reserved

each week for accurate reports of all changes in the Army and Navy Medical

Service.

THE MEDICAL NEWS appears in a double-columned quarto form, printed by the latest

improved Hoe speed presses, on handsome paper, from a clear, easily read type, specially

cast for its use.

It will thus be seen that THE MEDICAL NEWS employs all the approved methods of

modern journalism in its efforts to render itself indispensable\to the profession; and, in the

anticipation of an unprecedented circulation, its subscription has been placed at the ex-

ceedingly low rate of $5 per annum, in advance. At this price it ranks as the cheapest

medical periodical in this country, and when taken in connection with THE AMERICAN JOUR-
NAL at NINE DOLLARS per annum, it is confidently asserted that a larger amount of

material of the highest class is offered than can be obtained elsewhere, even at a much

higher price.

THE AMERICAN JOURNAL of the MEDICAL SCIENCES,
Edited by I. MINIS HAYS, A. M., M. D.,

Is published Quarterly, on the first days of January, April, July
and October, each Number containing over Three Hundred

Octavo Pages, fully Illustrated.

Founded in 1820, THE AMERICAN JOURNAL entered with 1883 upon the sixty-fourth

consecutive year of faithful and honorable service to the profession. Being the only
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periodical in the English language capable of presenting elaborate articles the form in

which the most important discoveries have always been communicated to the profession

THE AMERICAN JOURNAL cannot fail to be of the utmost value to physicians who would

keep themselves au courant with the medical thought of the day. It may justly claim that

it numbers among its contributors all the most distinguished members of the profession,

that its history is identified with the advances of medical knowledge, and that its circu-

lation is co-extensive with the use of the English language.

During 1883 THE JOURNAL will continue to present those features which have long

proved so attractive to its readers.

The Original Department will consist of elaborate and richly illustrated articles

from the pens of the most eminent members of the profession in all parts of the country.

The Review Department will maintain its well-earned reputation for discernment

and impartiality, and will contain elaborate reviews of new works and topics of the day,

and numerous analytical and bibliographical notices by competent writers.

Following these comes the Quarterly Summary of Improvements and Dis-

coveries in the Medical Sciences, which, being a classified and arranged condensation

of important articles appearing in the chief medical journals of the world, furnishes a

compact digest of medical progress abroad and at home.

The subscription price of THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES has

never been raised during its long career. It is still sent free of postage for Five Dollars

per annum in advance.

Taken together, the JOURNAL and NEWS combine the advantages of the elaborate prep-

aration that can be devoted to a quarterly with the prompt conveyance of intelligence

by the weekly; while, by special management, duplication of matter is rendered im-

possible.

It will thus be seen that for the very moderate sum of NINE DOLLARS in advance

the subscriber will receive free of postage a weekly and a quarterly journal, both reflecting

the latest advances of the medical sciences, and containing an equivalent of more than 4000

octavo pages, stored with the choicest material, original and selected, that can be furnished

by the best medical minds of both hemispheres. It would be impossible to find elsewhere

so large an amount of matter of the same value offered at so low a price.

Gentlemen desiring to avail themselves of the advantages thus offered will do well to

forward their subscriptions at an early day, in order to insure the receipt of complete sets

for 1883.

The safest mode of remittance is by bank check or postal money order, drawn to

the order of the undersigned ;
where these are not accessible, remittances for subscrip-

tions may be made at the risk of the publishers by forwarding in registered letters.

Address,

HENRY C. LEA'S SON & Co., Nos. 706 and 708 Sansom St., Philadelphia, Pa.

*
*
* Communications to both these periodicals are invited from gentlemen in all parts

of the country. Original articles contributed exclusively to either periodical are liberally

paid for upon publication. When necessary to elucidate the text, illustrations will be fur-

nished without cost to the author.

All letters pertaining to the Editorial Department of THE MEDICAL NEWS and THE
AMERICAN JOURNAL OF THE MEDICAL SCIENCES should be addressed to the EDITORIAL

OFFICES, 1004 Walnut Street, Philadelphia.

All letters pertaining to the Business Department of these journals should be addressed

exclusively to HENRY C. LEA'S SON & Co., 706 and 708 Sansom Street, Philadelphia.
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DUNGLISON, ROBLEY, M. D.,
Late Professor of Institutes of Meilicine in the Jefferson Medical College of Philadelphia.

MEDICAL LEXICON
; A Dictionary of Medical Science : Containing

a concise explanation of the various Subjects and Terms of Anatomy, Physiology, Pathol-

ogy, Hygiene, Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical Juris-

prudence and Dentistry, Notices of Climate and of Mineral Waters, Formulae for Officinal,

Empirical and Dietetic Preparations, with the Accentuation and Etymology of the Terms,
and the French and other Synonymes, so as to constitute a French as well as an English
Medical Lexicon. A new edition, thoroughly revised, and very greatly modified and

augmented. By RICHARD J. DUNGLISON, M. D. In one very large and handsome royal
octavo volume of 1139 pages. Cloth, 6.50; leather, raised bands, $7.50; very handsome
half Russia, raised bands, $8.

The object of the author, from the outset, has not been to make the work a mere lexi-

con or dictionary of terms, but to afford under each word a condensed view of its various
medical relations, and thus to render the work an epitome of the existing condition of

medical science. Starting with this'view, the immense demand which has existed for the
work has enabled him, in repeated revisions, to augment its completeness and usefulness,
until at length it has attained the position of a recognized and standard authority wherever
the language is spoken. Special pains have been taken in the preparation of the present
edition to maintain this enviable reputation. The additions to the vocabulary are more
numerous than in any previous revision, and particular attention has been bestowed on the

accentuation, which will be found marked on every word. The typographical arrangement
has been greatly improved, rendering reference much more easy, and every care has been
taken with the mechanical execution. The Tolume now contains the matter of at least

four ordinary octavos.

A book of which every American ought to be
;

proud. When the learned author of the work
passed away, probably all of us feared lest the book

j

should not maintain its place in the advancing I

science whose terms it defines. Fortunately, Dr.
Richard J. Dunglison, having assisted his father in

the revision of several editions of the work, and
having been, therefore, trained in the methods
and imbued with the spirit of the book, has been
able to edit it as a work of the kind should be
edited to carry it on steadily, without jar or inter-

ruption, along the grooves of thought it has trav-
elled during its lifetime. To show the magnitude
of the task which Dr. Dunglison has assumed and
carried through, it is only necessary to state that
more than six thousand new subjects have been
added in the present edition. Philadelphia Medical
Times, Jan. 3, 1874.

About the first book purchased by the medical
student is the Medical Dictionary. The lexicon

j

explanatory of technical terms is simply a sine qua
!

non. In a science so extensive and with such col-

laterals as medicine, it is as much a necessity also
to the practising physician. To meet the wants of
students and most physicians the dictionary must
be condensed while comprehensive, and practical
while perspicacious. It was because Dunglison's
met these indications that it became at once the

dictionary of general use wherever medicine was
studied in the English language. In no former
revision have the alterations and additions been
so great. The chief terms have been set in black
letter, while the derivatives follow in small caps;
an arrangement which greatly facilitates reference.

Cincinnati Clinic, Jan. 10, 1874.

As a standard work of reference Dunglison's

work has been well known for about torty years,
and needs no words of praise on our part to recom-
mend it to the members of the medical, and like-

wise of the pharmaceutical, profession. The latter

especially are in need of a work which gives ready
and reliable information on thousands of subjects
and terms which they are liable to encounter in

pursuing their daily vocations, but with which they
cannot be expected to be familiar. The work
before us fully supplies this want. American Jour-
nal of Pharmacy, Feb. 1874.

Particular care has been devoted to derivation
and accentuation of terms. With regard to the

latter, indeed, the present edition may be consid-
ered a complete "Pronouncing Dictionary of
Medical Science." It is perhaps the most reliable
work published for the busy practitioner, as it con-
tains information upon every medical subject, in
a form for ready access, and with a brevity as ad-
mirable as it is practical. Southern Medical Record,
Feb. 1874.

A valuable dictionary of the terms employed in
medicine and the allied sciences, and of the rela-

tions of the subjects treated under each head. It

well deserves the authority and popularity it has
obtained. British Med. Jour., Oct. 31, 1874.

Few works of this class exhibit a grander monu-
ment of patient research and of scientific lore.

London Lancet, May 13, 1875.

Dunglison's Dictionary is incalculably valuable,
and indispensable to every practitioner of medi-
cine, pharmacist and dentist. Western Lancet,
March, 1874.

It has the rare merit that it certainly has no rival

in the English language for accuracy and extent of
references. London Medical Gazette.

HOBLYN, RICHARD D., M. D.
A Dictionary of the Terms Used in Medicine and the Collateral

Sciences. Revised, with numerous additions, by ISAAC HAYS, M. D., late editor of

The American Journal of the Medical Sciences. In one large royal 12mo. volume of 520
double-columned pages. Cloth, $1.50 ; leather, $2.00.

It is the best book of definitions we have, and ought always to be upon the student's table Southern
Medical and Surgical Journal.

RODWELL, G. F., F. R. A. 8., F. C. 8.,
Lecturer on Natural Science at Clifton College, England.

A Dictionary of Science : Comprising Astronomy, Chemistry, Dynamics, Elec-

tricity, Heat, Hydrodynamics, Hydrostatics, Light, Magnetism, Mechanics, Meteorology,
Pneumatics, Sound and Statics. Contributed by J. T. Bottomley, M. A., F. C. S., William

Crookes, F.R.S., F.C.S., Frederick Guthrie, B.A., Ph. D., R. A. Proctor, B.A., F.R.A.S.,
G. F. Rodwell, Editor, Charles Tomlinson, F.R.S., F.C.S., and Richard Wornell, M.A.,
B.Sc. Preceded by an Essay on the History of the Physical Sciences. In one handsome
octavo volume of 702 pages, with 143 illustrations. Cloth, $5.00.
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HARTSHORNE, HENRY, A. M., M. D.,
Lately Professor of Hygiene in the University of Pennsylvania.

A Conspectus of the Medical Sciences
; Containing Handbooks on Anatomy,

Physiology, Chemistry, Materia Medica, Practice of Medicine, Surgery and Obstetrics.
Second edition, thoroughly revised and greatly improved. In one large royal 12mo.
volume of 1028 pages, with 477 illustrations. Cloth, 4.25

; leather, 5.00.

The work is intended as an aid to the medical
student, and as such appears to fulfil admirably its

object by its excellent arrangement, the full com-
pilation of facts, the perspicuity and terseness of

language, and the clear and instructive illustra-
tions. American Journal of Pharmacy, July, 1874.

The object of this manual is to afford a conven-
ient work of reference to students during the brief
moments at their command while in attendance
upon medical lectures. It is a favorable sign that
it has been found necessary, in a short space of
time, to issue a new and carefully revised edition.
The illustrations are very numerous and unusu-
ally clear, and each part seems to have received

its due share of attention. We can conceive such
a work to be useful, not only to students, but to

practitioners as well. It reflects credit upon the
industry and energy of its able editor. Boston
Medical and Surgical, Journal, Sept. 3, 1874.

We can say, with the strictest truth, that it is the
best work of the kind with which we are acquaint-
ed. It embodies in a condensed form all recent
contributions to practical medicine, and is there-
fore useful to every busy practitioner throughout
our country, besides being admirably adapted to
the use of students of medicine. The book is

faithfully and ably executed. Charleston Medical
Journal. April, 1875.

l, etc.

STUDENTS' SERIES OF MANUALS.
A Series of Fifteen Manuals, for the use of Students and Practitioners of Medicine

and Surgery. They will be written by eminent Teachers or Examiners, and will be
issued in pocket-size octavo volumes of 300-500 pages, richly illustrated and at a low price.
The following volumes may now be announced: KLEIN'S Histology (In afew days), PEP-
PER'S Siirijicnl Pathology, SftJ^VES' Applied Anatomy, POWER'S Human Physioloyy and
RALFE'S Pathological QhejjIJir'y. (Preparing.)

NEILL, JOHN,^..!)., and SMITH, F. G., M. D.,
Late Surgeon to the Penna. liefcttal.

*
Prof, of the Institutes of Med. in the Univ. of Penna.

An Analytical Com^ndiOHi, of the Various Branches of Medical
Science, for the use and examinatiom*'Students. A new edition, revised and improved.
In one very large royal 12mo. volujrf; o^T4 pages, with 374 woodcuts. Cloth, 4; strongly
bound in leather, raised bands,

LUDLOW, JT. L., M.
Consulting Physician to the Philadelp

A Manual of Examinations^>porr^.natomy, Physiology, Surgery, Practice of

Medicine, Obstetrics, Materia Medica, Qfemistgt, Pharmacy and Therapeutics. To which
is added a Medical Formulary. Third edition, thoroughly revised, and greatly extended
and enlarged. In one handsome royal 12i^o^vojjyiie of 816 large pages, with 370 illus-

trations. Cloth, $3.25 ; leather, $3.75. V~
The arrangement of this volume in the foijjxof question and answer renders it espe-

cially suitable for the office examination of strides, and for those preparing for graduation.

WILSON, ERASMUS, F. R. S^QA System of Human Anatomy, General and Special. Edited by W. H.

GOBRECHT, M. P., Professor of General and Surgical Anatomy in the Medical College of

Ohio. In one large and handsome octavo volume of 616 pages, with 397 illustrations.

Cloth, $4.00; leather, $5.00.___
SMITH, H. H. 9 M. D., and HORNER, WM. E.,M.I>.,

Emeritus Prof, of Surgery in the Univ. of Penna., etc. Late Prof, of Anat. in the Univ. of Penna.

An Anatomical Atlas, Illustrative of the Structure of the Human Body. In one

large imperial octavo volume of 200 pages, with 634 beautiful figures. Cloth, $4.50.

CLELAND, JOHN, M. D., F. R. 8.,
Professor of Anatomy and Physiology in Queen's College, Galway.

A Directory for the Dissection of the Human Body. In one 12mo.
volume of 178 pages. Cloth, $1.25.

BELLAMY, EDWARD, F. R. C. S.,
Senior Assistant-Surgeon to the Charing-Cross Hospital, London.

The Student's Guide to Surgical Anatomy : Being a Description of the

most Important Surgical Regions of the Human Body, and intended as an Introduction to

Operative Surgery. In on 12mo. volume of 300 pages, with 50 illustrations. Cloth, $2.25.

HARTSHORNE'S HANDBOOK OF ANATOMY
AND PHYSIOLOGY. Second edition, revised.
In one royal 12mo. volume of 310 pages, with 220
woodcuts. Cloth, $1.75.

SHARPEY AND QUAIN'S HUMAN ANATOMY.
Revised by JOSEPH LEIDY, M. D., Prof, of Anat. in
Univ. of Penna. In two octavo volumes of about
1300 pages, with 511 illustrations'.

HORNER'S SPECIAL ANATOMY AND HISTOL-
OGY. Eighth edition, extensively revised and
modified. In two octavo volumes of 1007 pages,
with 320 woodcuts. Cloth, $6.00.

HEATH'S PRACTICAL ANATOMY. From second
London edition, with additions by W. W. KEEX,
M. D. In one 12mo. volume of 578 pages, with
247 woodcuts.
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ALLEN, HARRISON, M. D.,
Professor of Physiology in the University of Pennsylvania.

A System of Human Anatomy, Including Its Medical and Surgical
Relations. For the use of Practitioners and Students of Medicine. With an Intro-

ductory Chapter on Histology. By E. O. SHAKESPEARE, M. D., Ophthalmologist to the

Philadelphia Hospital. In one large and handsome quarto volume of about 600 double-
columned pages, with 380 illustrations on 109 lithographic plates, many of which are in

colors, and about 250 engravings in the text. In six Sections, each in a portfolio. Section
I. HISTOLOGY (Just Ready}. Section II. BONES AND JOINTS (Just Ready). Section III.

MUSCLES AND FASCIAE
(
Just Ready). Section IV. ARTERIES, VEINS AND LYMPHATICS

(Just Ready). Section V. NERVOUS SYSTEM (Nearly Ready). Section VI. ORGANS OF
SENSE, OF DIGESTION AND GENITO-URINARY ORGANS (In Press). Price per Section,
$3.50. For sale by subscription only.

EXTRACT FROM INTRODUCTION.

It is the design of this book to present the facts of human anatomy in the manner best

suited to the requirements of the student and the practitioner of medicine. The author
believes that such a book is needed, inasmuch as no treatise, as far as lie knows, contains, in

addition to the text descriptive of the subject, a systematic presentation of such anatomical
facts as can be applied to practice.

A book which will be at once accurate in statement and concise in terms
;
which will be

an acceptable expression of the present state of the science of anatomy ;
which will exclude

nothing that can be made applicable to the medical art, and which will thus embrace all

of surgical importance, while omitting nothing of value to clinical medicine, would appear
to have an excuse for existence in a country where most surgeons are general practitioners,
and where there are few general practitioners who have no interest in surgery.

Among other matters, the book will be found to contain an elaborate description of the
tissues

;
an account of the normal development of the body ;

a section on the nature and
varieties of monstrosities

;
a section on the method of conducting post-mortem examina-

tions
;
and a section on the study of the superficies of the body taken as a guide to the

position of the deeper structures. These will appear in their appropriate places, duly
subordinated to the design of presenting a text essentially anatomical.

A book like this is an ideal rarely realized. It

will do, we have no doubt, what its accomplished
author hopes: "make anatomy what unfortunately
it rarely is-^-an interesting study." It has long been
an opprobrium to America that ouranatomical text-

books were all foreign, but this work will remove
the stigma. It is a mine of wealth in the informa-
tion it gives. It differs from all preceding anato-
mies in its scope, and is, we believe, a vast im-

provement upon them all. The chief novelty
about the book, and really one of the greatest
needs in anatomy, is the extension of the text to

cover not only anatomical descriptions, but the
uses of anatomy in studying disease. This is done

by stating the narrower topographical relations, and
also the wider clinical relations, of the more remote

parts, by giving a brief account of the uses of the
various organs.and by quoting cases which illustrate

the "localization of "diseased action." The plates
are beautiful specimens of work by one who long
since won a deserved reputation as an artist. The
Medical News, October 21, 1882.

The appearance of the book marks an epoch in

medical literature. It is the first important work
on human anatomy that has appeared in America;
and, more than this, its scope is new and original.
It is intended to be both descriptive and topograph-
ical, scientific and practical, so that while satisfy-

ing the anatomist it will be of value to the

practising physician. Such a work is certainly
novel, and it will bring the greatest honor to

the author. The illustrations of the bones are

very fine. The names of the parts, muscular at-

tachments, etc., are printed either on the figure
or close beside, so that they are easily recognized.
Dr. Allen's treatment of the joints is admirable, and
the illustrations made from the author's dissec-

tions deserve the highest praise. They bear wit-

ness to his skill with the scalpel and to that of the
artist with his pencil. They are well conceived
and well executed, handsome artistically and clear

anatomically. As the author points out, such a
work as he has undertaken is necessarily encyclo-
psedic, and the result shows that he has brought
to it a mind well prepared for the task by exten-
sive reading, critical judgment and literary ability.

We can cordially recommend the work to the pro-
fession, believing that it is suited not only to those
of scientific tastes, but that it will be of use to the
practising physician. Boston Medical and Surgical
Journal, Jan. 11, 1883.

It has fallen to the lot of the fortunate publish-
ers to be able to bring out the best anatomy yet
produced in America, and one which will prove
much more useful to the general practitioner than
the foreign works now accepted as standard. The
descriptions are clear, tersely expressed and well

up to date. The work, as a whole, shows a great
amount of research, and reflects credit upon its

author. Its pages teem with well-culled facts
which cannot be found in the ordinary anatomical
treatises. The lithographic plates are beautifully
executed, and deserve unqualified praise. To the
more advanced students in anatomy, as well as to
the profession at large, it will prove a valuable
companion, and one oiten referred to. Few York
Medical Journal and Obstetrical Review, Nov. 1882.

It is to be considered a study of applied anatomy
in its widest sense a systematic presentation of
such anatomical facts as can be applied to the
practice of medicine as well as of surgery. Our
author is concise, accurate and practical in his

statements, and succeeds admirably in infusing
an interest into the study of what is generally con-
sidered a dry subject. The department of Histol-

ogy is treated in a masterly manner, and the
ground is travelled over by one thoroughly famil-
iar with it. The illustrations are made with great
care, and are simply superb. It would be impos-
sible, except in a general way, to point out the
excellence of the work of the author in the second
Section that devoted to the,consideration of the
Bones and Joints. There is as much of practical
application of anatomical points to the every-day
wants of the medical clinician as to those of the

operating surgeon. In fact, few general practi-
tioners will read the work without a feeling of sur-

prised gratification that so many points, concern-
ing which they may never have thought before,
are so well presented for their consideration. It
is a work which is destined to be the best of its

kind in any language. Medical Eecord, Nov. 25, '82.

TREVES, FREDERICK, F. R. C. S.,
Senior Demonstrator of Anatomy and Assistant Surgeon at the London Hospital.

Applied Anatomy. See Students' Series of Manuals, page 5.
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GRAY, HENRY, F. R. 8.,
Lecturer on Anatomy at St. George's Hospital, London.

Anatomy, Descriptive and Surgical. The Drawings by H. V. CARTER, M.
p.,

and Dr. WESTMACOTT. The dissections jointly by the AUTHOR and Dr. CARTER. With
an Introduction on General Anatomy and Development by T. HOLMES, M. A., Surgeon to

St. George's Hospital. Edited by T. Pickering Pick, F. B. C. S., Surgeon and Lecturer
on Anatomy at St. George's Hospital, London, Examiner in Anatomy, Royal College of

Surgeons of England. A new American from the tenth enlarged and improved London
edition. To which is added the second American from the latest English edition of

LANDMARKS, MEDICAL AND SURGICAL, by LUTHER HOLDEN, F. E. C. S., author of
" Human Osteology,"

" A Manual of Dissections," etc. In one imperial octavo volume
of 1020 pages, with 560 large and elaborate engravings on wood. In afew days.

The author has endeavored in this work to cover a more extended range of subjects
than is customary in the ordinary text-books by giving not only the details necessary for

the student, but also the application of those details to the practice of medicine and surgery,
thus rendering it both a guide for the learner and an admirable work of reference for the
active practitioner. The engravings form a special feature in the work, many of them

being the size of nature, nearly all original, and having the names of the various parts

printed on the body of the cut, in place of figures of reference with descriptions at the foot.

They thus form a complete and splendid series, which will greatly assist the student in

forming a clear idea of Anatomy, and will also serve to refresh the memory of those who
may find in the exigencies of practice the necessity of recalling the details of the dissecting-
room. Combining, as it does, a complete Atlas of Anatomy with a thorough treatise on

systematic, descriptive and applied Anatomy, the work will be found of great service to all

Ehysicians

who receive students in their offices, relieving both preceptor and pupil of much
ibor in laying the groundwork of a thorough medical education.

Landmarks, Medical and Surgical, by the distinguished Anatomist, Mr. Luther Holden,
has been appended to the present edition as it was to the previous one. This work gives
in a clear, condensed and systematic way all the information by which the practitioner can
determine from the external surface of the body the position of internal parts. Thus

complete, the work, it is believed, will furnish all the assistance that can be rendered by
type and illustration in anatomical study.

gery as it has been heretofore to the student.^ _AsIt is difficult to speak in moderate terms of this
new edition of "

Gray." It seems to be as nearly
perfect as it is possible to make a book devoted
to any branch of medical science. The addition
of Holden's " Landmarks "

will make it as indis-

pensable to the practitioner of medicine and sur-

regards completeness, ease of reference, utility,

beauty and cheapness, it has no rival. No student
should enter a medical school without it ; no phy-
sician can afford to have it absent from his library.

St. Louis Clinical Record, Sept. 1878.

ALSO FOR SALE SEPARATE

HOLDEN, LUTHER, F. R. C. S.,
Surgeon to St. Bartholomew's and the Foundling Hospitals, London.

Landmarks, Medical and Surgical. Second American from the latest revised

English edition, with additions by W. WT KEEN, M. D., Professor of Artistic Anatomy in

the Pennsylvania Academy of the Fine Arts, formerly Lecturer on Anatomy in the Phila-

delphia School of Anatomy. In one handsome 12mo. volume of 148 pages. Cloth, $1.00.

the student's and young practitioner's book. Phy-This little book is all that can be desired within
its scope, and its contents will be found simply in-
valuable to the young surgeon or physician, since

they bring before him such data as he requires at

every examination of a patient. It is written in

language so clear and concise that one ought
almost to learn it by heart. It teaches diagnosis by
external examination, ocular and palpable, of the
body, with such anatomical and physiological facts
as directly bear on the subject. It is eminently

sician and Surgeon, Nov. 1881.

To the student or young surgeon this is prac-
tically a most useful little book. We heartily
recommend this work to all students and young
practitioners, for whom it has been written, and
who by its aid will readily be able to make thor-

ough and intelligent examination, or in surgical
operations to cut down upon any part with confi-

dence. Medical and Surgical Reporter, Sep. 3, 1881.

DALTON, JOHN C., M. D.,
Professor of Physiology in the College of Physicians and Surgeons, New York.

The Topographical Anatomy of the Brain. In one very handsome quarto
volume of about 200 pages of descriptive text. Illustrated with forty-nine life-size photo-
graphic illustrations of Brain Sections, with a like number of outline explanatory plates,
as well as many carefully-executed woodcuts through the text. In press.

ELLIS, GEORGE VINER,
Emeritus Professor of Anatomy in University College, London.

Demonstrations of Anatomy. Being a Guide to the Knowledge of the
Human Body by Dissection. By GEORGE VINER ELLIS, Emeritus Professor of Anatomy
in University College, London. From the eighth and revised London edition. In one

very handsome octavo volume of 716 pages, with 249 illustrations. Cloth, $4.25 ; leather,
$5.25.

Ellis' Demonstrations is the favorite text-book I special line. The descriptions are clear, and the
of the English student of anatomy. In passing methods of pursuing anatomical investigations are
through eight editions it has been so revised and ! given with such detail that the book is honestly
adapted to the needs of the student that it would entitled to its name. St. Louis Clinical Record,
seem that it had almost reached perfection in this June, 1879.
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DALTON, JOHN C., M. D.,
Professor of Physiology in the College of Physicians and Surgeons, New York, etc.

A Treatise on Human Physiology. Designed for the use of Students and
Practitioners of Medicine. Seventh edition, thoroughly revised and rewritten. In one

very handsome octavo volume of 722 pages, with 252 beautiful engravings on wood. Cloth,
$5.00 ; leather, 6.00

; very handsome half Russia, raised bands, 6.50.

The reputation which this work has acquired as a compact and convenient summary of

the most advanced condition of human physiology renders it only necessary to state that

the Author has assiduously labored to render the present edition worthy a continuance of

the marked favor accorded to previous issues, and that every care has been bestowed upon
the typographical execution to make it,

as heretofore, one of the handsomest productions
of the American press.

The merits of Professor Dalton's text-book, his
|

previous one, and will tend to keep the profession
smooth and pleasing style, the remarkable clear- ! posted as to the most recent additions to our
ness of his descriptions, which leave not a chapter physiological knowledge. Michigan Medical News,
obscure, his cautious judgment and the general ; April, 1882.

correctness of his facts, are perfectly known. They ; One can scarcely open a college catalogue that
have made his text-book the one most familiar does not have mention of Dalton's Physiology as
to American students. Med. Record, March 4, 1882.

j

the recommended text or consultation-book. "For
Certainly no physiological work has ever issued i American students we would unreservedly recom-

from the press that presented its subject-matter in mend the edition of Dr. Dalton's work now before
a clearer and more attractive light. Almost every us. Let it suffice to state that revisions have been
page bears evidence of the exhaustive revision . made to such an extent as to bring the volume as
that has taken place. The material is placed in a fully up to the present state of physiological knowl-

mpre compact form, yet its delightful charm is re- edge as it is practicable for any author of a book
tained, and no subject is thrown into obscurity.
Altogether this edition is far in advance of any

to do. Virginia Medical Monthly, July, 1882.

FOSTER, MICHAEL, M. D., F. It. 8.,
Professor of Physiology in Cambridge University, England.

Text-Book of Physiology. Second American from the third English edition.

Edited, with extensive notes and additions, by EDWARD T. REICHERT, M. D., late

Demonstrator of Experimental Therapeutics in the University of Pennsylvania. In one
handsome royal 12mo. volume of 999 pages, with 259 illust. Cloth, 3.2o

; leather, 3.75.

A more compact and scientific work on physiol-
ogy has never been published, and we believe our-
selves not to be mistaken in asserting that it has
now been introduced into every medical college
in which the English language is spoken. This
work conforms to the latest researches into zoology
and comparative anatomy, and takes into consid-
eration the late discoveries in physiological chem-
istry and the experiments in localization of Ferrier
and others. The arrangement followed is such as
to render the whole subject lucid and well con-
nected in its various parts. Chicago Medical Jour-
nal and Examiner, August, 1882.

Dr. Michael Foster's Manual of Physiology has
been translated into the German, with a preface,
by Professor Kuhne. Kiihne points out in his

preface that the abundant material, in spite of the
moderate size, is not condensed to systematic
shortness, but the whole is related in a narrative
style. Further on he writes :

" To give to students
and physicians a book which, is not intended
merely for reference, but which, by its flowing,
lively style, invites the reader to go through it, is

always useful, especially when the contents, in-

cluding numerous matters in a state of active dis-
cussion in which physiology is now so rich, in-
struct with truth and calm impartiality. Such the
author has preserved throughout." 'The transla-
tion of it into German is a well-merited compli-
ment, since Germany is the especial home of
physiology, and its literature is abundantly rich in

text-books, monographs and periodicals on physi-
ology. American Med. Bi- Weekly, June 18, 1881.

POWER, HENRY, M. B., F. R. C. S.,
Examiner in Physiology, Royal College of Surgeons of England.

Human Physiology. See Students' Series of Manuals, page, 5.

CARPENTER, WM. R., M. D., F. R. S., F. G. S., F. L. S.,
Registrar to the University of London, etc.

Principles of Human Physiology. Edited by HENRY POWER, M. B., Lond.,
F. R. C. S., Examiner in Natural Sciences, University of Oxford. A new American from the

eighth revised and enlarged edition, with notes and additions by FRANCIS G. SMITH, M. D.,
late Professor of the Institutes of Medicine in the University of Pennsylvania. In one

very large and handsome octavo volume of 1083 pages, with two plates and 373 illus-

trations. Cloth, 5.50
; leather, $6.50 ;

half Russia, 7.

The editors have, with their additions to the tion. We have been agreeably surprised to find
only work on physiology in our language that, in the volume so complete in regard to the structure
the fullest sense of the word, is the production of and functions of the nervous system in all its rela-
a philosopher as well as a physiologist, brought it tions a subject that in many respects is one of
up fully to the standard of our knowledge of its the most difficult of all, in the whole range of
subject at the present day. The additions by the physiology, upon which to produce a full and satis-
American editor give to the work as it is a consid-

;
factory treatise of the class to which the one be-

erable value beyond that of the last English edi- I
fore us belongs. Jl.ofNerv.andMent.Dis.,A.pr.,'ff.

CARPENTER'S PRIZE ESSAY ONTHE USE AND
ABUSE OF ALCOHOLIC LIQUORS IN HEALTH AND DIS-
EASE. With a preface by D. F. CONDIE, M. D., and
explanations of scientific words. In one small
12mo. volume of 178 pages. Cloth, 60 cents.

LEHMANN'S MANUAL OF CHEMICAL PHYS-

IOLOGY. Translated from the German, with
notes and additions, by J. CHESTON MORRIS, M. D.
In one octavo volume of 327 pages, with 41 illus-
trations. Cloth, $2.25.

HARTSHORNE'S ANATOMY AND PHYSIOL-
OGY. See page 5.
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FOWNES, GEORGE, Ph. D.
A Manual of Elementary Chemistry ;

Theoretical and Practical. Eevised
and corrected by HENRY WATTS, B. A., F. R. S., Editor of A DICTIONARY OF CHEMISTRY,
etc. A new American from the twelfth and enlarged London edition. Edited by ROBERT
BRIDGES, M. D. In one large royal 12mo. volume of 1031 pages, with 177 illustrations

on wood and a colored plate. Cloth, $2.75 ; leather, $3.25.

The book opens with a treatise on Chemical : many facts which are thus more readily retained
Physics, including Heat, Light, Magnetism and in the memory. The medical practitioner will

Electricity. These subjects are treated clearly ! turn with pleasure to its copious index for the
and briefly, but enough is given to enable the stu- most recent facts in the somewhat hazy and nebu-
dent to comprehend the facts and laws of Chemis- lous domain of organic chemistry. In point of
try proper. It is the fashion of late years to omit : fulness the work is a Modern Dictionary of Chem-
these topics from works on chemistry, but their I

istry. In its explanations it is a clear and able
omission is not to be commended. As was required treatise, embracing many valuable tables from the
by the great advance in the science of Chemistry standard works of Graham, Miller and Gmelin.
of late years, the chapter on the General Principles

' Canada Medical Record, Sept. 1878.
of Chemical Philosophy has been entirely rewrit-tirely rewrit-
ten. 1 he latest v-ews on

.Equivalent^,Juantiva-

The k j too k t American students

t? need any extended notice ; .suffice it. to say that
lence, etc., are clearly and fully set fo

.ganic chemistry. The book has always
& favor ite in this country, and in its new shape,

The student will value the clear and full exposi- bids fair to retain all its former prestige. Boston
tions of Physical Science, and the tabular form of so ' Journal of Chemistry, Aug. 1878.

ATTFIELD, JOHN, JPfi. D.,
Professor of Practical Chemistry to the Pharmaceutical Society of Great Britain, etc.

Chemistry, General, Medical and Pharmaceutical; Including the Chem-
istry of the U. S. Pharmacopreia. A Manual of the General Principles of the Science,
and their Application to Medicine and Pharmacy. Eighth edition, specially revised

by the Author. In one handsome roval 12mo. volume of 701 pages, with 87 illustrations.

Cloth, 2.50
; leather, $3.00.

We have repeatedly expressed our favorable I This very popular and meritorious work has
opinion of this work, and on the appearance of
a new edition of it little remains for us to say, ex-

cept that we expect this eighth edition to be as in-

dispensable to us as the seventh and previous edi-
tions have been. While the general plan and ar-

rangement have been adhered to, new matter has
been added covering the observations made since
the former edition. The present differs from the

preceding one chiefly in these alterations and in
about ten pages of useful tables added in the ap-
pendix. American Journal of Pharmacy, May, '79.

Each of these editions has been a decided im-
provement on its predecessor, until now the pres-
ent edition is as perfect as one could well expect a
work of this kind to be. It possesses the advan-
tage over other chemical works intended specially
for medical students of being also quite complete
as a general chemical text-book. It is even more
particularly serviceable to pharmaceutical students
and apothecaries, as it

" includes the whole of the

chemistry of the U. S. Pharmacopoeia, of the Britr
ish Pharmacopoeia and of the Pharmacopoeia of In-
dia." Virginia Medical Monthly, May, 1879.

now reached its eighth edition, which fact speaks
in the highest terms in commendation of its ex-
cellence. It has now become the principal text-
book of chemistry in all the medical colleges, in
the United States. The present edition contains
such alterations and additions as seemed necessary
for the demonstration of the latest developments
of chemical principles and the latest applications
of chemistry to pharmacy. It is scarcely necessary
for us to say that it exhibits chemistry in its pres-
ent advanced state. Cin. Med. Neics, April, 1879.

The popularity which this work has enjoyed is

owing to the original and clear disposition of the
facts of the science, the accuracy of the details,
and the omission of much which freights many
treatises heavily without bringing corresponding
instruction to the reader. Dr. Attfield writes for

students, and primarily for medical students ;
he

always has an eye to the pharmacopoeia and its

officinal preparations, and ne is continually put-
ting the matter in the text so that it responds to
the questions with which each section is provided.
Medical and Surgical Reporter, April 19, 1879.

BLOXAM, CHARLES L.,
Professor of Chemistry in King's College, London.

Chemistry, Inorganic and Organic. New American from the fifth Lon-
don edition, thoroughly revised and much improved. In one very handsome octavo

volume of about 700 pages, with about 300 illustrations. In press.

REMSEN, IRA, M. D., Ph. D.,
Professor of Chemistry in the Johns Hopkins University, Baltimore.

Principles of Theoretical Chemistry, with special reference to the Constitu-

tion of Chemical Compounds. New and revised edition. In one handsome royal 12mo.
volume of about 250 pages. In press.

RALFE, CHARLES H., M. D., F. R. C. JP.,
Assistant Physician at the London Hospital;

Pathological Chemistry. See Students' Series of Manuals, page 5.

Wohler's Outlines of Organic Chemistry. Edited by RUDOLPH FITTIG,
Ph. D., Nat. Sc. I)., Professor of Chemistry in the University of Tubingen. Translated

by IRA REMSEN, M. D., Ph. D., Professor of Physics and Chemistry in Williams College,
Mass. In one 12mo. volume of 550 pages. Cloth, $3.

BOWMAN'S INTRODUCTION TO PRACTICAL I American from the sixth London edition. In

CHEMISTRY, INCLUDING ANALYSIS. Sixth
|
one royal 12mo. volume, with illustrations.
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HOFFMANN, F., A.M., Ph.D., & POWER, F.B., Ph.D.,
Public Analyst to the State of New York. Prof, of Anal. Chem. in Phil. Coll. of Pharmacy.

A Manual of Chemical Analysis, as applied to the Examination of Medicinal
Chemicals and their Preparations. Being a Guide for the Determination of their Identity
and Quality, and for the Detection of Impurities and Adulterations. For the use of

Pharmacists, Physicians, Druggists and Manufacturing Chemists, and Pharmaceutical and
Medical Students. Third edition, entirely rewritten and much enlarged. In one very
handsome octavo volume of 621 pages, with 179 illustrations. Cloth, $4.25. Just ready.

The first portion of this work, treating of operations and reagents, and giving a general
account of the methods of chemical analysis, has been considerably enlarged and completed,
so that now it affords an efficient and explicit guide in the practical execution of chemical

analysis. That on volumetric analysis has been correspondingly extended, and a new
chapter on the separation and estimation of the alkaloids has been added. The second
and main part of the work, containing the physical and chemical characteristics of medi-
cinal chemicals and of the methods of establishing their identity, quality and purity, has
been much enlarged and improved, new chemicals of recognized therapeutical value have
been added, and new tables and many additional illustrations, introduced. The methods
for the quantitative estimation of many chemicals have also received an increased share of

attention. Especially is this true in regard to the identification and separation of those of

Sisonous
properties. The labors and results of pharmacopceial revisions both here and in

irope, as well as the kindred literature, have not been neglected ;
so that the work will

be found to correspond with the most recent advances in chemical knowledge.
This excellent work will be at once recognized i to the manner in which they have been carried

as a valuable addition to our medical literature, out, the work will be found as complete as can well
It is important that our druggists and pharmaceu- ! be desired. The descriptions of operations are
tists should have facilities at hand to insure them- ! full without being redundant, so that the tyro can

selyesof the reliability of the agents they dispense, i easily understand them and practise the processes
This work aims to be such a guide, and "its

publica-
;

successfully; at the same time the details are not
tion will be hailed with pleasure by every druggist given with such minuteness and prolixity as to
and practitioner who may desire purity in drugs, i become wearisome alike to the adept and the stu-
We commend a work which affords our pharma- dent. A work is thus presented well adapted as a
ceutists and druggists a guide for the analysis of ' book of reference for practical use, and calculated
the agents they daily dispense. The Buffalo Medi-

\

to impart such information as in each particular
cat and Surgical Journal, April, 1883.

j

case may be useful or required witnin the limit of

Viewed in regard to its general aims as well as
'

its objects. American Journal of Phar., May, 1883.

CLOWES, FRANK, D. Sc., London,
Senior Science-Master at the High School, Newcastle-under-Lyme, etc.

An Elementary Treatise on Practical Chemistry and Qualitative
Inorganic Analysis. Specially adapted for use in the Laboratories of Schools and

Colleges and by Beginners. Second American from the third and revised English edition.

In one very handsome royal 12mo. volume of 372 pages, with 47 illustrations. Cloth, $2.50.
The chief object of the author of the present work

[

renders it unintelligible to the primary student
was to furnish one which was sufficiently elemen-

[
unless supplemented by copious verbal explana-

tary in the description of apparatuses, chemicals,
'

tions from the teacher. The Elementary Treatise
modes of experimentation, etc., so as to "reduce of Dr. Clowes, examined with reference to the
to a minimum the amount of assistance required
from a teacher." It is a generally recognized fact
that one of the most serious hindrances to the

utility of many of the smaller text-books is the too

great conciseness of the language employed, which

above claims, is found to be a great improvement
on other elementary works. A student who care-

fully reads this text will scarcely need the assist-

ance of a tutor in following out any of the ex-

periments described. Va. Med. Monthly, Ap., 1881.

GALLOWAY, ROBERT, F. C. 8.,
Professor of Applied Chemistry in the Royal College of Science, Ireland, etc.

A Manual of Qualitative Analysis. From the sixth London edition. In one
handsome royal 12mo. volume, with illustrations. Preparing.

CLASSEN, ALEXANDER,
Professor in the Royal Polytechnic School, Aix-la-Chapelle.

Elementary Quantitative Analysis. Translated, with notes and additions, by
EDGAR F. SMITH, Ph. D., Assistant Professor of Chemistry in the Towne Scientific School,

University of Pennsylvania. In one handsome royal 12mo. volume of 324 pages, with 36
illustrations. Cloth, $2.00.

It is probably the best manual of an elementary and then advancing to the analysis of minerals and
nature extant, insomuch as its methods are the such products as are met with in applied chemis-
best. It teaches by examples, commencing with try. It is an indispensable book for students in

single determinations, followed by separations, | chemistry. Boston Journal of Chemistry, Oct. 1878.

GREENE, WILLIAM H., M. D.,
Demonstrator of Chemistry in the Medical Department of the University of Pennsylvania.

A Manual of Medical Chemistry. For the use of Students. Based upon Bow-
man's Medical Chemistry. In one royal 12mo. volume of 310 pages, with 74 illustrations.

Cloth, $1.75.
It is a concise manual of three hundred pages, the recognition of compounds due to pathological

giving an excellent summary of the best methods conditions. The detection of poisons is treated
of analyzing the liquids and solids of the body, both : with sufficient fulness for the purpose of thestu-
forthe estimation of their normal constituents and

|

dent or practitioner. Boston Jt. of Chem., June, '80.
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PARRISH, EDWARD,
Late Professor of the Theory and Practice of Pharmacy in the Philadelphia College of Pharmacy.

A Treatise on Pharmacy : designed as a Text-book for the Student, and as a
Guide for the Physician and Pharmaceutist. With many Formulae and Prescriptions.
Fifth edition, thoroughly revised, by THOMAS S. WIEGAND, Ph. G. In one handsome
octavo volume of about 1000 pages, with about 300 illustrations. In press.

A few notices of the previous edition are appended :

Perhaps one of the most important, if not the
most important, book upon pharmacy which lias

appeared in the English language has emanated
from the transatlantic press. "Parrish's Phar-
macy" is a well-known work on this side of the
water, and the fact shows us that a really useful
work never becomes merely local in its fame.
Thanks to the judicious editing of Mr. Wiegand,
the posthumous edition of "Parrish" has been saved
to the public with all the mature experience of its

author, and perhaps none the worse for a dash of
new blood. Land. Pharm. Journal, Oct. 17, 1874.

equal value as a text-book for the student and as a
guide for the pharmacist and physician, which has
reached its fourth edition. A work which has
gained such a hold upon the confidence of the pro-
fession stands in no need of the recommendation
of the press. We have called the treatise an ency-
clopaedia as the name most descriptive of its char-
acter a work in which may be found all that the
pharmacist or student of medicine need to know
of pharmacy. On whatever point of pharmacy
he may be seeking information, he will be fully
instructed in this handbook, which is heartily rec-

We have here an encyclopedia of pharmacy, of 1
ommended. American Practitioner, July, 1874.

GRIFFITH, R. EGLESFIELD, M. D.
A Universal Formulary ; Containing the Methods of Preparing and Adminis-

tering Officinal and other Medicines. The whole adapted to Physicians and Pharmaceut-
ists. Third edition, carefully revised and much enlarged, by JOHN M. MAISCH, Phar. D.,
Professor of Materia Medica in the Philadelphia College of Pharmacy. In one large
and handsome octavo volume of 775 pages, with illustrations. Cloth, $4.50 ; leather, $5.50.
A more complete formulary than it is in its pres-

ent form the pharmacist or physician could hardly
desire. To the first some such work is indispen-
sable, and it is hardly less essential to the practi-
tioner who compounds his own medicines. Much
of what is contained in the introduction ought to

be committed to memory by every student of
medicine. As a help to physicians it will be found
invaluable, and doubtless will make its way into
libraries not already supplied with a standard work
of the kind. The American Practitioner, July, 1874.

HERMANN, Dr. L.,
Professor of Physiology in the University of Zurich.

Experimental Pharmacology. A Handbook of Methods for Determining the

Physiological Actions of Drugs. Translated, with the Author's permission, and with
extensive additions, by ROBEHT MEADE SMITH, M. D., Demonstrator of Physiology in the

University of Pennsylvania. In one handsome 12mo. volume of 199 pages, with 32
illustrations. Cloth, $1.50. Just ready.

TRANSLATOR'S PREFACE.
The translation of Hermann's Manual of Pharmacology was undertaken to furnish the

student with a work that would assist him in his studies of the physiological action of

drugs, enabling him to make the experiments himself that would otherwise require the

assistance of the instructor. The translator has attempted to elucidate the text with a
careful selection of illustrations

;
and he trusts that his additions, which constitute nearly

one-half of the entire volume, will render the work a more perfect guide to the student.

The selection of animals and their management, |
After closely perusing the pages, all laden to over-

the paths of elimination and changes of poisons
in the body, the explanation of the symptoms pro-
duced by poisons, alterations in tissue, in the re-

productive function and in temperature, action on
muscles and in nerves, anatomical and chemical
changes produced by poisons, all are successively
passed in review in a practical instructive fashion,
which speaks well for both the author and the
translator. The book is deserving of an enco-
mium as a correct exponent of the spirit and
tendencies of modern pharmacological research.

flowing with the richest facts of physiological in-

vestigation, and after following the astounding
progress of toxic pharmacology as revealed by the
author, we feel that we are fast approachip-

'

realization of that Utopian dream in whic
behold experimental and clinical experience
firmly and inseparably united. It is a reliable,
concise and practical vade mecum for the time-

pressed worker in the laboratory. New Orleans
Medical and Surgical Journal, May, 1883.

the
we

MAISCH, JOHNM., Phar. D.,
Professor of Materia Medica and Botany in the Philadelphia College of Pharmacy.

A Manual of Organic Materia Medica
; Being a Guide to Materia Medica of

the Vegetable and Animal Kingdoms. For the use of Students, Druggists, Pharmacists
and Physicians. In one handsome royal 12mo. volume of 451 pages, with 194 beautiful

illustrations on wood. Cloth, $2.75.
A book evidently written for a purpose, and not

;
of unqualified commendation. Chicago Medical

simply for the purpose of writing a book. It is Journal and Examiner, Aug. 1882.

comprehensive, inasmuch as it refers to all, or

nearly all, that is of essential value in organic ma-
teria medica, clear and simple in its style, concise,
since it would be difficult to find in it a superfluous
word, and yet sufficiently explicit to satisfy the
most critical. The text is freely illustrated with

woodcuts, which cannot fail to be'valuable in famil-

iarizing students with the physical microscopic
and macroscopic appearance of drug . The work
is preceded by a tame of contents, and completed
with that without which no book should be consid-
ered complete, i. e., an index. In fact, the little

book is just what it pretends to be, and is worthy

The above manual, by a well-known authority in

this department and one of the authors of the
National Dispensatory, is a work for which students
of pharmacy should* be grateful. The subject is

one in which the beginner needs the guidance of
a good classification in order to avoid the bewil-
derment which follows the attempt to grasp a sub-

ject having so many details. This condition the
book fulfils, the classification adopted being a sim-

ple and practical one
;
the notice of each drug is

brief and clear, non-essentials being omitted. It

is fully illustrated by some two hundred woodcuts.
Boston Med. and Surg. Journal, Jan. 19, 1882.
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STILLE, A., M. D., LL. D., & MAISCH, J. M., Phar. D.,
Professor of the Theory and Practice of Prof of Mat. Med. and Botany in Phila.
Medicine and of Clinical Medicine in the College of Pharmacy, Sec 'y to the Ameri-
University of Pennsylvania. can Pharmaceutical Association.

The National Dispensatory : Containing the Natural History, Chemistry, Phar-

macy. Actions and Uses of Medicines, including those recognized in the Pharmacopoeias of

the United States, Great Britain and Germany, with numerous references to the French
Codex. Third edition, thoroughly revised and greatly enlarged. In one magnificent
imperial octavo volume of about 1600 pages, with several hundred fine engravings. In

The publishers have much pleasure in announcing to the Medical and Pharmaceutical
Professions that a new edition of this important work is in press, and that it will appear
in the shortest time consistent with the care requisite for printing a work of immense

detail, where absolute accuracy is of such supreme importance. Besides its revision on
the basis of the U. S. Pharmacopoeia of 1880, it will include all the advances made in its

department during the period elapsed since the preparation of that work. To this end all

recent medical and pharmaceutical literature, both domestic and foreign, has been thor-

oughly sifted, and everything that is new and important has been introduced, together
with the results of original investigations. To accord with the new Pharmacopoeia the
officinal formulae are given in parts by weight, but in every instance, for the sake of con-

venience, the same proportions are also expressed in ordinary weights and measures. The
Therapeutical Index has been enlarged so that it contains about 8000 references, arranged
under an alphabetical list of diseases, thus placing at the disposal of the practitioner, in the
most convenient manner, the vast stores of therapeutical knowledge constantly needed in

his daily practice. The work may therefore be justly regarded as a complete Encyclo-
paedia of Materia Medica and Therapeutics up to 1883.

The exhaustion of two very large editions of THE NATIONAL DISPENSATORY since

1879 is the most conclusive testimony as to the necessity which demanded its preparation
and to the admirable manner in which that duty has been performed. In this revision
the authors have sought to add to its usefulness by including everything properly coming
within its scope which can be of use to the physician or pharmacist and at the same time

by the utmost conciseness and by the omission of all obsolete matter to prevent undue
increase in the size of the volume. No care will be spared by the publishers to render
its typographical execution worthy of its wide reputation and universal use as the
standard authority.

A few notices of the previous edition are appended.
The authors have embraced the opportunity

offered for a thorough revision of the whole work,
striving to include within it all that might have
been omitted in the former edition, and all that has
newly appeared of sufficient importance during
the time of its collaboration and the short inter-
val elapsed since the previous publication. After

having gone carefully through the volume, we
must admit that the authors nave labored faith-

fully and with success in maintaining the high
character of their work as a compendium meeting
the requirements of the day, to which one can
safely turn in quest of the latest information con-

cerning everything worthy of notice in connection
with Pharmacy, Materia Medica and Therapeutics.
Am. Jour, of Pharmacy, Nov. 1879.

The authors have produced a work which for

accuracy and comprehensiveness is unsurpassed
by any work on the subject. There is no book in
the English language which contains so much

valuable information on the various articles of the
materia medica. Edinburgh Med. Jour., Nov. 1879.

The National Dispensatory is beyond dispute
the very best authority. It is throughout complete
in all the necessary details, clear and lucid in its

explanations, and replete with references to the
most recent writings, where further particulars
can be obtained if desired. Its value is greatly
enhanced by the extensive indexes a general
index of materia mediea, etc., and also an index
oftherapeutics. No practising physician can afford
to be without The National Dispensatory. Canada
Med. and Surg. Journ., Feb. 1880.

A kind of international codex, available to the
English-speaking community of all nations; em-
phatically, we would repeat, a book for the practi-
tioner one well calculated to give him hints as to
treatment and most suggestive as to remedies.
London Metlical Times and Gazette.

BRUNTOlf, T. LAUDER, M. D.,
Lecturer on Materia Medica and Therapeutics at St. Bartholomeiifs Hospital, etc.

A Manual of Materia Medica and Therapeutics, including the Pharmacy,
the Physiological Action and the Therapeutical Uses of Drugs. In one handsome octavo
volume. In press.

STILLE, ALFRED, M. D., LL. D.,
Professor of Theory and Practice of Med. and of Clinical Med. in the Univ. of Penna.

Therapeutics and Materia Medica. A Systematic Treatise on the Action and
Uses of Medicinal Agents, including their Description and History. Fourth edition,
revised and enlarged. In two large and handsome octavo volumes, containing 1936 pages.
Cloth, 10.00; leather, 12.00; very handsome half Kussia, raised bands, 13.00.

The rapid exhaustion of three editions and the
j
multitude of its citations and the fulness of its

universal favor with which the work has been re- research into clinical histories, and we must assign
ceived by the medical profession are sufficient I it a place in the physician's library; not, indeed,
proof of its excellence as a repertory of practical :

as fully representing the present state ofknowledgeand useful information for the physician. The
;

in pharmacodynamics, but as by far the most corn-
edition before us fully sustains this verdict. ! plete treatise upon the clinical and practical side
American Journal of Pharmacy, Feb. 1875.

j

of the question. '-Boston Medical and Surgical Jour-
We can hardly admit that it has a rival in the nal, Nov. 5, 1874.
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FARQUHARSON, ROBERT, M. D.,
Lecturer on Materia Medico, at St. Mary's Hospital Medical School.

A Guide to Therapeutics and Materia Medica. Third American edition,

specially revised by the Author. Enlarged and adapted to the U. S. Pharmacopoeia by
FRANK WOODBTJRY, M. D. In one very handsome 12mo. volume of 524 pages. Cloth,
$2.25. Just ready.

Dr. Farquharson's Therapeutics is constructed

upon a plan which brings before the reader all the
essential points with reference to the properties of

drugs. It impresses these upon him in such away
as to enable him to take a clear view of the actions
of medicines and the disordered conditions in

which they must prove useful. The double-col-
umned pages one side containing the recognized
physiological action of the medicine, and the other
the disease in which observers (who are nearly al-

ways mentioned) have obtained from it good re-

sults make a very good arrangement. The early
chapter containing rules for prescribing is excel-
lent. We have much pleasure in once more draw-

ing attention to this valuable and well-digested

book, and predict for it a continued successful ca-
reer. Canada Med. and Surg. Journal, Dec. 1882.

This is the best student's materia medica that
we have ever seen. The pages are double-col-

umned, one column being for the physiological
action, the other for the therapeutic use; in this

way the student can study the two together. It also
contains a list of poisons and their chemical and
physiological antidotes, and a very complete table
of the metric weights and tlieir equivalents.
Though we can recommend it so highly to stu-

dents, it would be a very useful addition to the

practitioner's library. There are two indexes, one
of therapeutic agents, the other of diseases. Vir-

ginia Medical Monthly, March, 1883.

T. HENRY, M. D.,
Lecturer on Pathology and Morbid Anatomy at Charing-Cross Hospital Medical School, etc.

Pathology and Morbid Anatomy. Fifth American from the sixth enlarged
and revised English edition. In one very handsome octavo volume of about 350 pages,
with about 150 fine engravings. Preparing.

COATS, JOSEPH, M. D., F. F. P. S.,
Pathologist to the Glasgow Western Infirmary.

A Treatise on Pathology. In one very handsome octavo volume of about 900

pages, with 339 beautiful illustrations. Nearly ready.

Within the limits of a single volume the Author has enleavored to present a com-

plete text-book of General Pathology and Pathological Anatomy two departments of a

single science which, to the great inconvenience of students, it has hitherto been the cus-

tom to treat independently. Beginning with a thorough exposition of the various pro-
cesses of disease in their essential nature, the Author proceeds to consider the alterations

these processes cause and undergo when acting in special regions or organs. -Throughout
the work much space is devoted to Clinical Pathology. While the Author has availed

himself of all the literature of the subject, including Ziegler's recent work, he has mainly
relied upon his long experience as a pathologist and teacher for the matter here gathered
and for the manner of its presentation.

CORNIL, V., and RANVIER, L.,
Prof, in the Faculty of Med. of Paris. Prof, in the College of France.

A Manual of Pathological Histology. Translated, with notes and additions,

by E. O. SHAKESPEARE, M. D., Pathologist and Ophthalmic Surgeon to Philadelphia
Hospital, and by J. HENRY C. SIMES, M. D., Demonstrator of Pathological Histology in

the University of Pennsylvania. In one very handsome octavo volume of 800 pages, with
360 illustrations. Cloth, $5.50 ; leather, $6.50 ;

half Eussia, raised bands, $7.

embraced within its pages is essentially practicalWe have no hesitation in cordially recommend-
ing the translation of Cornil and Ranvier's " Patho-

logical Histology" as the best work of the kind in

any language, and as giving to its readers a trust-

worthy guide in obtaining a broad and solid basis
for the appreciation of the practical bearings of

pathological anatomy. American Journal of the
Medical Sciences, April, 1880.

One of the most complete volumes on patholog-
ical histology we have ever seen. The plan of study

Normal tissues are discussed, and after their thor-

ough demonstration we are able to compare any
pathological change which has occurred in them.
Thus side by side physiological and pathological
anatomy go hand in hand, affording that best of
all processes in demonstrations, comparison. The
admirable arrangementof the work affords facility
in the study of any part of the human economy.
New Orleans Medical and Surgical Journal, June,1882.

KLEIN, E., M. D., F. R. S.,
Joint Lecturer on General Anatomy and Physiology in the Medical School of St. Bartholomew's Hos-
pital, Lond'Hi.

Elements of Histology. In one handsome 12mo. volume of about 350 pages
with 181 illustrations. Shortly. (See Students' Series of Manuals, page 5.)

SCHAFER, EDWARD ALBERT, M. D.,
Assistant Professor of Physiology in University College, London.

A Course of Practical Histology. Being an introduction to the use of the

Microscope. In one handsome royal 12mo. volume of 308 pages, with 40 illustrations.

Cloth, $2.00.

GLUGE'S ATLAS OF PATHOLOGICAL HISTOL- plain and colored, and descriptive letter-press.
OGY. Translated, with notes and additions, by Cloth, $4.00.

JOSEPH LEIDY, M. D. In one volume very large HORNER'S SPECIAL ANATOMY AND HIS-
imperial quarto, with 320 copper-plate figures, TOLOGY. See page 5.
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FLINT, AUSTIN, M. D.,
Prof, of the Principles and Practice of Med. and of Clin. Med. in Bellevue Hospital Medical College, N. Y.

A Treatise on the Principles and Practice of Medicine. Designed for

the use of Students and Practitioners of Medicine. Fifth edition, entirely rewritten and
much improved. In one large and closely-printed octavo volume of 1150 pages. Cloth,
$5.50 ; leather, 6.50

; very handsome half Russia, raised bands, $7.

We cannot conclude this notice without express- not merely a new edition. In making these altera-

ing our admiration for this volume, which is cer- tions, Flint openly confesses that he has not been
tainly one of the standard text-books on medicine ; too careful to maintain a character for consistency,
and we may safely affirm that, taken altogether, it but has endeavored to give his reader his more
exhibits a fuller and wider acquaintance with re- matured, and, as he believes, more truthful views,
cent pathological inquiry, than any similar work careless of any discrepancy between them and
with which we are acquainted, whilst at the same those he formerly advanced. Flint is right; only
time it shows its author to be possessed of the rare in this way could he produce a work worthy of be-
faculties of clear exposition, thoughtful discrimi- ing looked upon as a standard. Edinburgh Medical
nation and sound judgment. London Lancet, July Journal, June, 1882.

This work is so widely known and accepted as
In a word, we do not know of any similar work the best American text-book of the practice of

which is at once so elaborate and so concise, so full medicine that it would seem hardly worth while to-

and yet so accurate, or which in every part leaves g jve this, the fifth edition, anything more than a
upon the mind the impression of its being the pro- passing notice. But even the most cursorv exami-
duct of an author richly stored with the fruits of nation shows that it is, practically, much more
clinical observation, and an adept in the art of con- than a revised edition; it is, in fact, rather a new
veying them clearly and attractively to others. Work throughout. This treatise will undoubtedly
American Journal oj Medical Sciences, April, 1881.

; continue to hold the first place in the estimation
Flint's Treatise is the work of an accomplished

hospital physician, and is remarkable for its mas-
terly descriptions of disease. It is a work on clin-

ical medicine embodying the experience of a

of American physicians and students. No one of
our medical writers approaches Professor Flint in

clearness of diction, breadth of view, and, what we
regard of transcendent importance, rational esti-

lifetime. It has been carefully brought up to the
j

mate of the value of remedial agents. It is thor-

present day, and the additions and alterations have : oughly practical, therefore pre-eminently the book
been so great that it is virtually a new work, and i for American readers. St. Louis Clin. Bee., Mar. '81.

HARTSHORNE, HENRY, M. TJ.,
Late Professor of Hygiene in the University of Pennsylvania.

Essentials of the Principles and Practice of Medicine. A Handy book
for Students and Practitioners. Fifth edition, thoroughly revised and rewritten. In one
handsome royal 12mo. volume of 669 pages, with 144 illustrations. Cloth, $2.75 ;

half

bound, $3.00. Just ready.
The author of this book seems to have spared no

j
papers, etc. We cannot but admit that there is a

pains to bring it up to the modern standpoint, for , wonderful amount of information contained in this
as we turn over its pages we find many subjects I work, and that it is one of the best of its kind that
introduced which have only lately been brought I we have seen. Glasgow Medical Journal, Nov. 1882.

before the profession. Certainly amongst books of I An indispensable book. No work ever exhibited
its class

it^
deserves and has obtained a good posi-

j

a better average of actual practical treatment than
'

this one; and probably not one writer in our day
had a better opportunity than Dr. Hartshorne for

condensing all the views of eminent practitioners

tion. On the whole it is a careful and conscien-
tious piece of work, and may be commended.
London Lancet, June 24, 1882.

Within the compass of 600 pages it treats of the

history of medicine, general pathology, general
symptomatology, and physical diagnosis (including

laryngoscope, ophthalmoscope, etc.), general ther-

apeutics, nosology, and special pathology and prac-
tice. With such a wide range, condensation is, of

course, a necessity ; but the author has endeavored
to make up for this by copious references to original

into a 12mo. The numerous illustrations will be
very useful to students especially. These essen-

tials, as the name suggests, are not intended to

supersede the text-books of Flint and Bartholow,
but they are the most valuable in affording the
means to see at a glance the whole literature of any
disease, and the most valuable treatment. Chicago
Medical Journal and Examiner, April, 1882.

WOODBURY, FRANK, M. D.,
Phi/sician to the German Hospital, Philadelphia; late Chief Assistant to the Medical Clinic in Jeffer-

son College Hospital, etc.

A Handbook of the Principles and Practice of Medicine. For the use-

of Students and Practitioners. In one royal 12mo. volume, with illustrations. In press.

BRISTOWE, JOHN SYER, M. &., F. R. C. P.,
Physician and Joint Lecturer on Medicine at St. Thomas' Hospital.

A Treatise on the Practice of Medicine. Second American edition, revised

by the Author. Edited, with additions, by JAMES H. HUTCHIXPON, M.D., physician to the

Pennsylvania Hospital. In one handsome octavo volume of 1085 pages, with illustrations.

Cloth, $5.00 ; leather, $6.00 ; very handsome half Eussia, raised bands, $6.50.

The second edition of this excellent work, like
the first, has received the benefit of Dr. Hutchin-
son's annotations, by which the phases of disease
which are peculiar to this country are indicated,
and thus a treatise which was intended for British

practitioners and students is made more practically
useful on this side of the water. We see no reason
to modify the high opinion previously expressed
with regard to Dr. Bristowe's work, except by add-

ing our appreciation of the careful labors of the
author in following the latest growth of medical
science. Boston Medical and Surgical Journal, Feb.
1880.

faithfully given pathology of abnormal processes,
have seldom been surpassed. He embraces many
diseases not usually considered to belong to theory
and practice, as skin diseases, syphilis and insanity,
but thev will not be objected to by readers, as he has
studied them conscientiously and drawn from the
life. Medical and Surgical Reporter, Dec. 20, 1879.

The reader will find every conceivable subject
connected with the practice of medicine ably pre-
sented, in a style at once clear, interesting and
concise. The additions made by Dr. Hutchmson
are appropriate and practical, and greatly add to-

His accuracy in the portraiture of disease, his
;

its usefulness to American readers. Buffalo Med-
care in stating subtle points of diagnosis, and the i

ical and Surgical Journal, March, 1880.
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REYNOLDS, J. RUSSELL, M. I).,
Professor of the Principles and Practice of Medicine in University College, London.

A System of Medicine. With notes and additions by HENRY HARTSHORNE,
A. M., M. D., late Professor of Hygiene in the University of Pennsylvania. In three large
and handsome octavo volumes, containing 3056 double-columned pages, with 317 illustra-

tions. Price per volume, cloth, $5.00 ; sheep, $6.00 ; very handsome half Russia, raised bands,
$6.50. Per set, cloth, $15 ; sheep, $18 ;

half Russia, $19.50. Sold only by subscription.

VOLUME I. Contains GENERAL DISEASES and DISEASES OF THE NERVOUS SYSTEM.
VOLUME II. Contains DISEASES OF RESPIRATORY and CIRCULATORY SYSTEMS.
VOLUME HI. Contains DISEASES OF THE DIGESTIVE, BLOOD-GLANDULAR, URINARY, RE-

PRODUCTIVE and CUTANEOUS SYSTEMS.

Reynolds' SYSTEM OF MEDICINE, recently completed, has acquired, since the first ap-
pearance of the first volume, the well-deserved reputation of being the work in which
modern British medicine is presented in its fullest and most practical form. This could
scarce be otherwise in view of the fact that it is the result of the collaloration of the lead-

ing minds of the profession, each subject being treated by some gentleman who is regarded
as its highest authority as, for instance, diseases of the bladder by Sir Henry Thompson,
malposition of the uterus by Graily Hewitt, insanity by Henry Maudsley, consumption by
J. Hughes Bennet, diseases of the spine by Charles Bland Radcliffe, pericarditis by Francis

Sibson, alcoholism by Francis E. Anstie, renal affections by William Roberts, asthma

by Hyde Salter, cerebral affections by H. Charlton Bastian, gout and rheumatism by Alfred

Baring Garrod, constitutional syphilis by Jonathan Hutchinson, diseases of the stomach by
Wilson Fox, diseases of the skin by Balmanno Squire, affections of the larynx by Morell

Mackenzie, diseases of the rectum by Blizard Curling, diabetes by Lander Brunton, intes-

tinal diseases by John Syer Bristowe, catalepsy and somnambulism by Thomas King Cham-
bers, apoplexy by J. Hughlings Jackson, angina pectoris by Professor Gairdner, emphysema
of the lungs by Sir William Jenner, etc., etc. All the leading schools in Great Britain

have contributed their best men, in generous rivalry, to build up this monument of medical
science. That a work conceived in such a spirit and carried out under such auspices
should prove an indispensable treasury offacts and experience, suited to the daily wants of the

practitioner, was inevitable
;
and the success which it has enjoyed in England, and the

reputation which it has acquired on this side of the Atlantic, have sealed it with the ap-

probation of the two pre-eminently practical nations.

Its large size and high price having kept it beyond the reach of many practitioners in

this country who desire to possess it, a demand has arisen for an edition at a price which
shall render it accessible to all. To meet this demand the present edition has been under-
taken. The five volumes and five thousand pages of the original have, by the use of a
smaller type and double columns, been compressed into three volumes of over three
thousand pages, clearly and handsomely printed, and offered at a price which renders it

one of the cheapest works ever presented to the American profession.
But not only is the American edition more convenient and lower priced than the Eng-

lish
;

it is also better and more complete. Some years having elapsed since the appearance
of a portion of the work, additions were required to bring up the subjects to the existing con-

dition of science. Some diseases, also, which are comparatively unimportant in England,
require more elaborate treatment to adapt the articles devoted to them to the wants of the
American physician ;

and there are points on which the received practice in this country
differs from that adopted abroad. The supplying of these deficiencies has been undertaken

by HENRY HARTSHORNE, M. D., late Professor of Hygiene in the University of Pennsyl-
vania, who has endeavored to render the work fully up to the day, and as useful to the
American physician as it has proved to be to his English brethren. The number of illus-

trations has also been largely increased, and no effort spared to render the typographical
execution unexceptionable in every respect.
There is no medical work which we have in

times past more frequently and fully consulted
when perplexed by doubts as to treatment, or by
having unusual or apparently inexplicable symp-
-toms presented to us. than "Reynolds' System of
Medicine." It contains just that kind of informa-
tion which the busy practitioner frequently finds
himself in need of. In order thatany deficiencies

may be supplied, the publishers have committed
"the preparation of the book for the press to Dr.

Henry Hartshorne, whose judicious notes distrib-
uted throughout the volume afford abundant evi-
dence of the thoroughness of the revision to which
he has subjected it. American Journal of the Med-
ical Sciences, Jan. 1880.

Certainly no work with which we are acquainted
has ever been given to the English-reading profes-
sion which treats of so many diseases in a manner
so concise and thorough, and withal so lucid and
trustworthy. In that branch of medicine in which
the rank and file of the profession are mainly in-

terested, viz., the practical part, therapeutics, Rey-
nolds, without intending any invidious comparison,
stands pre-eminent. The therapeutics of the Eng-
lish correspond more closely than those of any
other country with those of this country, and the
American editor of Reynolds' has brought this
branch up to the most advanced American stand-
ard. Michigan Medical News, Feb. 15, 1880.

WATSON, THOMAS, M. D.,
Late Physician in Ordinary to the Queen.

Lectures on the Principles and Practice of Physic. Delivered at King's
College, London. A new American from the fifth English edition, revised and enlarged.

Edited, with additions, and 190 illustrations, by HENRY HARTSHORNE, A. M., M. D., late

Professor of Hygiene in the University of Pennsylvania. In two large and handsome octavo

-volumes, containing 1840 pages. Cloth, $9.00 ; leather, $11.00.
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FOTHERGILL, J. M., M. D., Edin., M. R. C. P., Lond.,
Asst. Phys. to the West Lond. Hasp., Asst. Phys. to the City of Lond. Hosp., etc.

The Practitioner's Handbook of Treatment ; Or, The Principles of Thera-

peutics. Second edition, revised and enlarged. In one very handsome octavo volume of 651

pages. Cloth, $4.00 ; very handsome half Russia, raised bands, $5.50.

A book which can give correctly and interest-
j

impress of a master-hand; and while the work is

ingly, as well as scientifically, the method of
: thoroughly scientific in every particular, it presents

prescribing and the rationale of the best thera-
!

to the thoughtful reader all the charms and beau-

peutics in the treatment of disease, is manifestly [

ties of a well-written novel. No physician can
just the work which each physician desires. It is i well afford to be without this valuble work, for its

not extravagant eulogy to say that the physician
will find in this work of Fothergill the guide which
he seeks for his therapeutics; for not only is the
treatment which he seeks already indicated herein,
but the rationale of the treatment is as clearly ex-

plained. Goulard's Med. Journ., Sept. 1880.

The author merits the thanks of every well-edu-
cated physician for his efforts toward rationalizing
the treatment of diseases upon the scientific basis
of physiology. Every chapter, every line, has the

originality makes it fill a niche in medical litera-
ture hitherto vacant. Nashville Journ. of Med. and
Surg., Oct. 1880.

The junior members of the profession will find
it a work that should not only be read but care-

fully studied. It will assist them in the proper
selection and combination of therapeutical agents
best adapted to each case and condition, and
enable them to prescribe intelligently and success-

fully. St. Louis Courier of Medicine, Nov. 1880.

FLINT, AUSTIN, M. I).

Clinical Medicine. A Systematic Treatise on the Diagnosis and Treatment of
Diseases. Designed for Students and Practitioners of Medicine. In one large and hand-
some octavo volume of 799 pages. Cloth, $4.50 ; leather, $5.50 ;

half Russia, 6.00.

It is here that the skill and learning of the great j

of advanced medicine in this country as that ol
clinician are displayed. He has given us a store- the author of two works of great merit on special
house of medical knowledge, excellent for thestu- subjects, and of numerous papers exhibiting much
dent, convenient for the practitioner, the result of; originality and extensive research. The Dublin
a long life of the most faithful clinical work, col- Journal, Dec. 1879.

lected by an energy as vigilant and systematic as The great object is to place before the reader
untiring, and weighed by a judgment no lessclear , the latest observations and experience in diagnosis

?
an

"^observation ls close. Archives of Medicine,
,
and treatment. Such a work is especially valuable
to students. It is complete in its special design,
and yet so condensed that they can by its aid keep
up with the lectures on practice without neglect-

Dec. 1879.

To give an adequate and useful conspectus of the
extensive field ofmodern clinical medicine is a task
ofno ordinary difficulty; but to accomplish this con-

sistently with brevity and clearness, the different

subjects and their several parts receiving the

ing other branches. It will not escape the notice
of the practitioner that such a work is most valu-
able in culling points in diagnosis and treatmenta culling ;.

attention which, relatively to their importance,
|

in the intervals between the daily rounds of visits,
medical opinion claims for them, is still more diffi-

!
since he can in a few minutes refresh his memory

cult. This task, we feel bound to say, has been or learn the latest advance in the treatment of
executed with more than partial success by Dr. diseases which demand his instant attention.

Flint, whose name is already familiar to students !
Cincinnati Lancet and Clinic, Oct. 25, 1879.

By the Same Author.

Essays on Conservative Medicine and Kindred Topics. In one very hand-
some royal 12mo. volume of 210 pages. Cloth, $1.38.

FINLAYSON, JAMES, M. D.,
Physician and Lecturer on Clinical Medicine in the Glasgow Western Infirmary, etc.

Clinical Diagnosis. A Handbook for Students and Practitioners of Medicine,
one handsome 12mo. volume of 546 pages, with 85 illustrations. Cloth, $2.63.

In

The book is an excellent one clear, concise,
convenient, practical. It is replete with the very
knowledge the student needs when he quits the
lecture-room and the laboratory for the ward and
sick-room, and does not lack in information that
will meet the wants of experienced and older men.

Phila. Med. Times, Jan 4, 1879.

This is one of the really useful books. It is at-

tractive from preface to the final page, and ought
to be given a place on every office table, because it

contains in a condensed form all that is valuable
in semeiology and diagnostics to be found in
bulkier volumes; and because of its arrangement
and complete index it is unusually convenient for

quick reference in any emergency that may come
upon the busy practitioner. N. C. Med. Journ.f
Jan. 1879.

FENWICK, SAMUEL, M. !>.,
Assistant Physician to the London Hospital.

The Student's Guide to Medical Diagnosis. From the third revised and

enlarged English edition. In one very handsome royal 12mo. volume of 328 pages, with
87 illustrations on wood. Cloth, $2.25.

TANNER, THOMAS HAWKES, M. D.
A Manual of Clinical Medicine and Physical Diagnosis. Third American

from the second London edition. Revised and enlarged by TILBURY Fox, M. D., Phy-
sician to the Skin Department in University College Hospital, London, etc. In one small
12mo. volume of 362 pages, with illustrations. Cloth, $1.50.

STURGES' INTRODUCTION TO THE STUDY
OF CLINICAL MEDICINE. Being a Guide to
the Investigation of Disease. In one handsome
12mo. volume of 127 pages. Cloth, $1.25.

DAVIS' CLINICAL LECTURES ON VARIOUS

IMPORTANT DISEASES; being a collection of
the Clinical Lectures delivered in the Medical
Ward of Mercy Hospital, Chicago. Edited by
FRANK H. DAVIS, M. D. Second edition. In one
royal 12mo. volume of 287 pages. Cloth, $1.75.
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BARTHOLOW, ROBERTS, A. M., M. D., LL. D.,
Prof, of Materia Medica and General Therapeutics in the Jefferson Med. Coll. of Phila., etc.

A Practical Treatise on the Applications of Electricity to Medicine
and Surgery. Second edition. In one very handsome octavo volume of 292 pages, with
109 illustrations. Cloth, $2.50. Just ready.

FROM THE PREFACE TO THE SECOND' EDITION.
In the present edition I have made many additions and improvements to render the

work more useful to those for whom it is intended. In response to what seems to me an

increasing desire for scientific treatment, I have developed more fully the modern methods
of ascertaining and expressing current strength, tension, resistance, etc. I have also en-
tered more fully into the polar method, and into the action and uses of the magnet. Thus
improved, I hope that the new edition will continue to enjoy the favor so largely
bestowed on the first.

The second edition of this work following so > first, and has been brought up to the most recent
soon upon the first would in itself appear to be a advances of the science. It can in every way be
sufficient announcement; nevertheless, the text
has been so considerably revised and condensed,
and so much enlarged by the addition of new mat-
ter, that we cannot fail to recognize a vast improve-
ment upon the former work. The author has pre-
pared his work for students and practitioners for
those who have never acquainted themselves with
the subject, or, having done so, find that after a
time their knowledge needs refreshing. We think
he has accomplished this object. The book is not
too voluminous, but is thoroughly practical, sim-

ple, complete and comprehensible. It is, more-
over, replete with numerous illustrations of instru-

ments, appliances, etc. Med. Record, Nov. 15, 1882.

It is, fortunately, not such an interminable trea-

tise as most electro-therapeutists like to write. It

is not burdened with a needlessly learned termin-
ology, and is written more from the point of view
of .the physician than of the specialist. The second
edition has been considerably increased over the

recommended to those who wish to read a lucid,
manageable monograph on this form of therapeu-
tics. Med. and Surg. Reporter, Nov. 4, 1882.

A most excellent work, addressed by a practi-
tioner to his fellow-practitioners, and therefore
thoroughly practical. The work now before us
has the exceptional merit of clearly pointing out
where the benefits to be derived from electricity
must come. It contains all and everything that
the practitioner needs in order to understand in-

telligently the nature and laws of the agent he is

making use of, and for its proper application in

practice. In a condensed, practical form, it pre-
sents to the physician all that he would wish to
remember after perusing a whole library on medical
electricity, including the results of the latest in-

vestigations. It is the book for the practitioner,
and tne necessity for a second edition proves that
it has been appreciated by the profession. Physi-
cian and Surgeon, Dec. 1882.

B. W., M.A., M.D., LL. D., F.R.S., F.S.A.
Fellow of the Royal College of Physicians, London.

Preventive Medicine. In one octavo volume of about 500 pages. In press.

The immense strides taken by medical science during the last quarter of a century
have had no more conspicuous field of progress than the causation of disease. Not only
has this led to marked advance in therapeutics, but it has given rise to a virtually new
department of medicine the prevention of disease more important, perhaps, in its ulti-

mate results than even the investigation of curative processes. Yet thus far there has been
no attempt to gather into a systematic and intelligible shape the accumulation of knowledge
acquired on this most interesting subject. Fortunately, the task has been at last under-
taken by a writer who of all is perhaps best qualified for its performance, and the result

of his labors can hardly fail to mark an epoch in the history of medical science. The
plan adopted for the execution of his novel design can best be explained in his own words:

"
I have nothing to say in this volume that has any relation to the cure of disease,

but I base it nevertheless on the curative side of medical learning. In other words, I

trace the diseases from their actual representation as they exist before us, in their natural

progress after their birth, as far as I am able, back to their origins, and try to seek the
conditions out of which they spring. Thereupon I endeavor further to analyze those

conditions, to see how far they are removable and how far they are avoidable."

HABERSHON, S. O., M. D.,
Senior Physician to and late Lect. on Principles and Practice of Med. at Guy's Hospital, London.

On the Diseases of the Abdomen ; Comprising those of the Stomach, and
other parts ofthe Alimentary Canal, (Esophagus, Caecum, Intestines and Peritoneum. Second
American from third enlarged and revised English edition. In one handsome octavo
volume of 554 pages, with illustrations. Cloth, $3.50.

This valuable treatise will be found a cyclopsedia i the times, and making it a volume of interest to
of information, systematically arranged, on all dis- : the practitioner in every field of medicine and
eases of the alimentary tract from the mouth to surgery. Perverted nutrition is in some form
the rectum. A fair proportion of each chapter is associated with all diseases we have to combat,
devoted to symptoms, pathology and therapeutics, and we need all the light that can be obtained on
The present edition is fuller than former ones in a subject so broad and general. Dr. Habershon's
many particulars, and has been thoroughly revised work is one that every practitioner should read
and amended by the author. Several new chapters ]

and study for himself. N. Y. Medical Journal,
have been added, bringing the work fully up to

j April, 1879.

A CENTURY OF AMERICAN MEDICINE, 17761876. By Drs. E. H. CLARKE, H. J-

BIGELOW, S. D. GROSS, T. <r. THOMAS, and J. S. BILLINGS. In one 12mo. volume of 370 pages. Cloth, 82.25-

BARLOW'S MANUAL OF THE PRACTICE OF
MEDICINE. With additions by D. F. CONDIE,
M. D. 1 vol. 8vo., pp. 603. Cloth, $2.50.

TODD'S CLINICAL LECTURES ON CERTAIN

ACUTE DISEASES. In one octavo volume of
320 pages. Cloth, $2.50.

HOLLAND'S MEDICAL NOTES AND REFLEC-
TIONS. 1 vol. 8vo., pp. 493. Cloth, $3.50.
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SEILEU, CARL, M. D.,
Lecturer on Laryngoscopy in the Universiti,

A Handbook of Diagnosis and
\ty of Pennsylvania.

A Handbook of Diagnosis and Treatment of Diseases of the Throat,
Nose and Naso-Pharynx. Second edition. In one handsome royal 12mo. volume
of 294 pages, with 77 illustrations. Cloth, $1.75. . Just ready.
The work before us is a concise h'and-book upon

the essentials of diagnosis and treatment in dis-
eases of the throat and nose. The art of laryngo-
scopy, the anatomy of the throat and nose and the
pathology of the mucous membrane are discussed
with conciseness and ability. The work is pro-
fusely illustrated, excels in many essential features,

and deserves a place in the office of the practi-
tioner who would inform himself as to the nature,
diagnosis and treatment of a class of diseases
almost inseparable from general medical practice.
With advanced students the book must be very
popular on account of its condensed style. Louis-
ville Medical News, June 26, 1883.

BROWNE, LENNOX, F. R. C. S., Edin.,
Senior Surgeon to the Central London Throat and Ear Hospital, etc.

The Throat and its Diseases. Second American from the second English edi-

tion, thoroughly revised. With 100 typical illustrations in colors and 50 wood engravings,
designed and executed by the Author. In one very handsome imperial octavo volume of
about 350 pages. Preparing.

FLINT, AUSTIN, M. D.,
Professor of the Principles and Practice of Medicine in Bellevue Hospital Medical College, N. Y.

A Manual of Auscultation and Percussion ;
Of the Physical Diagnosis of

Diseases of the Lungs and Heart, and of Thoracic Aneurism. Third edition. In one hand-
some royal 12mo. volume of 240 pages. Cloth, $1.63. Just ready.
This practical and justly popular manual is con-

veniently divided into eight chapters, and the
student is gradually led up from a general con-
sideration of physical signs in health and disease
to the differential diagnosis of diseased conditions
by a knowledge of these physical signs. As in his
courses of practical instruction, so in this book
the author's plan is to simplify the subject as
much as possible; to consider the distinguishing
characteristics of different physical signs as de-

termined by analysis, and as based particularly on
the variations in the intensity, pitch and quality
of sounds; to impress the facts upon the student
and reader that the significance of physical signs
relates to certain physical conditions, and that
close study of the physical conditions in health
and disease is a sine qua non of success in both
diagnosis and treatment. The Medical, News,
April 28, 1883.

By the Same Author.
Physical Exploration of the Lungs by Means of Auscultation and

Percussion. Three lectures delivered before the Philadelphia County Medical Society,
1882-83. In one handsome small 12mo. volume of 83 pages. Cloth, $1.00. Just ready.

By the Same Author.
A Practical Treatise on the Physical Exploration of the Chest and

the Diagnosis of Diseases Affecting the Respiratory Organs. Second and
revised edition. In one handsome octavo volume of 591 pages. Cloth, $4.50.

By the Same Author.
Phthisis: Its Morbid Anatomy, Etiology, Symptomatic Events and

Complications, Fatality and Prognosis, Treatment and Physical Diag-
nosis

;
In a series of Clinical Studies. In one handsome octavo volume of 442 pages.

Cloth, $3.50.

By the Same Author.
A Practical Treatise on the Diagnosis, Pathology and Treatment of

Diseases of the Heart. Second revised and enlarged edition. In one octavo volume
of 550 pages, with a plate. Cloth, $4.

GROSS, &. D., M.D., LL.D., D.C.L. Oxon., LL.D. Cantab.
A Practical Treatise on Foreign Bodies in the Air-passages. In one

octavo volume of 452 pages, with 59 illustrations. Cloth, $2.75.

FULLER ON DISEASES OF THE LUNGS AND
AIR-PASSAGES. Their Pathology, Physical Di-

agnosis, Symptoms and Treatment. From the
second and revised English edition. In one
octavo volume of 475 pages. Cloth, $3.50.

SLADE ON DIPHTHERIA; its Nature and Treat-

ment, with an account of the History of its Pre-
valence in various Countries. Second and revised
edition. In one 12mo. vol., pp. 158. Cloth, $1.25.

WILLIAMS ON PULMONARY CONSUMPTION ;

its Nature, Varieties and Treatment. With an
analysis of one thousand cases to exemplify its

duration. In one 8vo. vol. of 303 pp. Cloth, $2.50.

SMITH ON CONSUMPTION; its Early and Reme-
diable Stages. 1 vol. 8vo., pp. 253. $2.25.

LA ROCHE ON PNEUMONIA. 1 vol. 8vo. of 490

pages. Cloth, $3.00.

WALSHE ON THE DISEASES OF THE HEART
AND GREAT VESSELS. Third American edi-
tion. In 1 vol. 8vo., 416 pp. Cloth, $3.00.

STOKES' LECTURES ON FEVER. Edited by
John William Moore, M. D., F. K. Q. C. P. In
one octavo volume of 280 pages. Cloth, $2.00.

A TREATISE ON FEVER. By ROBERT D. LYONS,
K. C. C. In one 8vo. vol. of 354 pp. Cloth, $2.25.

LECTURES ON THE STUDY OF FEVER. By
A. HUDSON, M. D., M. R. I. A. In one octavo
volume of 308 pages. Cloth, $2.50.

LA ROCHE ON YELLOW FEVER, considered in
its Historical, Pathological, Etiological and
Therapeutical Relations. In two large and hand-
some octavo volumes of 1468 pp. Cloth, $7.00.

PAVY'S TREATISE ON THE FUNCTION OF DI-
GESTION; its Disorders and their Treatment.
From the second London edition. In one octavo
volume of 238 pages. Cloth, $2.00.

CHAMBERS' MANUAL OF DIET AND REGIMEN
IN HEALTH AND SICKNESS. In one hand-
some octavo volume of 302 pp. Cloth, $2.75.
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HAMILTON, ALLAN McLANE, M. D.,
Attendinq Physician at the Hospital for Epileptics and Paralytics, BlackwelVs Island, N. Y., and at
the Out-Patients' Department of the 'New York Hospital.

Nervous Diseases
;
Their Description and Treatment. Second edition, thoroughly

revised and rewritten. In one handsome octavo volume of 598 pages, with 72 illustrations.

Cloth, $4.

We are glad to welcome a second edition of so use-
ful a work as this, in which Dr. Hamilton has suc-
ceeded in condensing into convenient limits the
most important of the recent developments in re-

gard to diseases of the nervous system. Of recent

years nervous pathology has attained to such im-

portance as to necessitate very careful description
in special works, and among these this volume

The author's aim is to write a treatise on Nervous
Diseases which is both concise and practical, while
it is, at the same time, sufficiently comprehensive.We have pleasure in bearing testimony to the fact
that his efforts have been crowned with success.
The various diseases have been well described,
the directions as to how to arrive at a correct diag-
nosis are very clear, and the hints in treatment

must take a high place. This volume is on the whole are plain, practical and sound. Such a book should
excellent, and is devoid of that spirit of plagiarism be considered a necessity in everj
which we have unfortunately seen too much of in

certain recent English works on nervous diseases.

Edinburgh Medical Journal, May, 1882.

When the first edition of this good book appeared
we gave it our emphatic endorsement, and the

present edition enhances our appreciation of the
book and its author as a safe guide to students of
clinical neurology. One of the best and most
critical of English neurological journals, Brain, has
characterized this book as the best of its kind in

any language, which is a handsome endorsement
from an exalted source. The improvements in the
new edition, and the additions to it, will justify its

purchase even by those who possess the old.

Alienist and Neurologist, April, 1882.

The book is made up of plain and practical de-

scriptions of the chief disorders of the nervous
system, with interesting discussions ofpathological

Joints
and very sensible views as to treatment,

t is a book which the general practitioner will

find of great value. N. Y. Med. Jour., Sept. 1882.

ery medical library,
as the ailments described are among the most
common that come under observation in the every-
day work of the general physician. To him, there-

fore, we recommend it with pleasure; in fact, we
may go further and say that, all things considered,
it is for his purpose the best work of the kind now
available. Canada Jour. Med. Sciences, April, 1882.

This work is well adapted to the wants of the

general practitioner, for whom it seems to have
been especially written. It is a thoroughly prac-
tical book, the careful study of which will render
the diagnosis of nervous affections the more easy,
and their treatment more successful. The book is

very useful as a reference work to the busy prac-
titioner, to whom we can. recommend it. Medical
and Surgical Reporter, Jan. 21, 1882.

The most valuable, for the general purposes of
the student and practitioner, of the host that has
recently been published in the same field of pro-
fessional literature. Amer. Practitioner, May, 1882.

MITCHELL, S. WEIR, M. L>.,
Physician to Orthopaedic Hospital and the Infirmary for Diseases of the Nervous System, Phila., etc.

Lectures on Diseases of the Nervous System; Especially in Women.
Second edition. In one very handsome 12mo. volume of about 250 pages. Preparing.

The life-long devotion of the Author to the subjects discussed in this volume has ren-

dered it eminently desirable that the results of his labors should be embodied for the bene-
fit of those who may experience the difficulties connected with the treatment of this

class of disease. Many of these lectures are fresh studies of hysterical affections
;
others

treat of the modifications his views have undergone in regard to certain forms of treatment
;

while throughout the whole work he has been careful to keep in view the practical lessons

of his cases.

A few notices of the previous edition are appended :

It is a record of a number of very remarkable
| perience is hysterical, may well turn with a well-

cases, with acute analyses and discussions, clinical, grounded hope of finding a parallelism; it will be
physiological and therapeutical. It is a book to a new experience, indeed, if no similar one is here
which the physician meeting with a new hyster- recorded. Phila. Medical Times, June 4,1881.
ical experience, or in doubt whether his new ex-

|

PLAYFAIR, W. S., M. D., F. R. C. P.
The Systematic Treatment of Nerve Prostration and Hysteria. In

one handsome small 12mo. volume of 97 pages. Cloth, $1.00. Just ready.
The book is well worth perusal, and will repay to which are added the histories of a number of

anyone for the time spent in its careful study, in-
j

cases illustrative of the method and its results,
asmuch as it will lead to a better understanding of

;
An appendix contains a description of the method

the management of those betes noirs of the physi-
\

of performing massage, which is clear and con-

eian, nerve prostration and hysteria. Details are cise. New Orleans Medical and Surgical Journal,
given of the manner of carrying out the treatment, May, 1883.

TUKE, DANIEL HACK, M. D.,
Joint Author of The Manual of Psychological Medicine, etc.

Illustrations of the Influence of the Mind upon the Body in Health
and Disease. Designed to illustrate the Action of the Imagination. New edition. In
one handsome octavo volume. Preparing.

BLANDFORD, G. FIELDING, M. D., F. R. C. P.,
Lecturer on Psychological Medicine at the School of St. George's Hospital, London.

Insanity and its Treatment : Lectures on the Treatment, Medical and Legal, of

Insane Patients. With a Summary of the Laws in force in the United States on the Con-
finement of the Insane, by ISAAC KAY, M. D. In one very handsome octavo volume.

CLINICAL OBSERVATIONS ON FUNCTIONAL
NERVOUS DISORDERS, by C. HANDHELD JONES,

M. D. Second American edition. In one hand-
some octavo volume of 340 pages. Cloth, 83.25.
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GROSS, S. D., M. D., LL. D., D. C. L. Oxon., LL. Z>.

Cantab.,
Emeritus Professor of Surgery in the Jefferson Medical College of Philadelphia.

A System of Surgery : Pathological, Diagnostic, Therapeutic and Operative.
Sixth edition, greatly enlarged and thoroughly revised by the Author and SAMUEL W.
GROSS, A. M., M. D., Professor of the Principles of Surgery and of Clinical Surgery in the

Jefferson Medical College. In two large and beautifully-printed imperial octavo volumes

containing 2382 pages, illustrated by 1623 engravings. Strongly bound in leather, raised

bands, 15
;
half Russia, raised bands, 16. Just ready.

In the present issue he has, in addition to his
own great work, called to his aid Prof. S. \V. Gross,

The work as a whole needs no commendation.
Many years ago it earned for itself the enviable rep-
utation of the leading American work on surgery,
and it is still capable of maintaining that standard.
The reason for this need only be mentioned to be
appreciated. The author has always been calm
and judicious in his statements, has based his con-
clusions on much study and personal experience,
has been able to grasp his subject in its entirety,
and, above all, nas conscientiously adhered to

truth and fact, weighing the evidence, pro and
eon, accordingly. A considerable amount of new
material has been introduced, and altogether the

distinguished author has reason to be satisfied
that he lias placed the work fully abreast of the
state of our knowledge. Med. Record, Nov. 18, 1882.

We have purposely abstained from comment or
criticism of the book before us. It has formerly
been noticed more than once in our columns, and it

is enough now to remark that the present edition

fully maintains the reputation the work has ac-

quired. Though Professor Gross' book is the out-
come of Ids college lectures, the several parts have
been extended, elaborated and amplified, till it

has become a complete and systematic book of
reference alike for the student and the practi-
tioner. The London Lancet, Jan. 27, 1883.

n gr
Drs. J. Solis-Cohen, George C. Harlan, Charles H.'

Burnett, William Thomson, Edward C. Seguin,
Robert Battey, Lewis H. Sayre, Richard J. I)un-

glison, and Surgeon-General Barnes, U. S. A. The
author has conscientiously revised every page of
the fifth edition, and in doing so has found it

necessary to rewrite nearly every chapter, noting
the extraordinary strides which surgery has made
during the past fifty years. Cincinnati Lancet and
Clinic, Nov. 11, 1882.

We regard Gross' System of Surgery not only as
a singularly rich storehouse of scientific -informa-

tion, but as marking an epoch in the literary his-

tory of surgery. The present edition has received
the most careful revision at the hands of the emi-
nent author himself, assisted in various instances

by able specialists in various branches. All depart-
ments of the vast and ever-increasing literature of
the science have been drawn upon for their most
recent expressions. The late advances made in

surgical practice have been carefully noted, such
as the recent developments of Listerism and the
improvements in gynsecological operations. In

every respect the work reflects lasting credit on
American medical literature. Medical and Surgical
Reporter. Nov. 11, 1882.

ASHHVRST, JOHN, Jr., M. J).,
Professor of Clinical Surgery, Univ. of Penna., Surgeon to the Episcopal Hospital, Philadelphia.

The Principles and Practice of Surgery. Third edition, enlarged and re-

vised. In one large and handsome octavo volume of 1060 pages, with 555 illustrations.

Cloth, 6
; leather, $7 ; very handsome half Russia, raised bands, $7.50. Just ready.

Dr. Ashhurst's Surgery is a condensed treatise
i

" a condensed but comprehensive description pt
covering the whole domain of the science in one

!
the modes of practice now generally employed in

manageable volume. The present edition has had the treatment of surgical affections, with a plain
a thorough revision. The novelties in surgical exposition of the principles upon which these
practice and the recent observations in surgical modes of practice are based." In this 'he has so
science have been incorporated, but the size of the well succeeded that it will be a surprise to the
volume has not been materially increased. The reader to know how much practical knowledge ex-
author's arrangement is perspicuous, and his tending over such a wide range of research is corn-

language correct and clear. An excellent index
j
pressed in a volume of this size. This feature ol

closes the work, and on the whole we consider it the work must be its best claim for continued
the best system of surgery in one volume which ' popularity with students and practitioners. In
could be named as the product of an American fact, in this respect it is without an equal in any
author. Medical and Surgical Reporter, Oct. 28, '82. language. In the present edition many novelties

The author, long known as a thorough student in surgical practice are introduced, many modifi-

of surgery, and one of the most accomplished cations of .previous statements made, and several

scholars in the country, aims to give in this work !

new illustrations added. Med. Rec., Nov. 18, 1882.

GIBNEY, F. P., M. D.
Surgeon to the Orthopaedic Hospital, New York, etc.

Orthopaedic Surgery. For the use of Practitioners and Students. In one hand-
some octavo volume, profusely illustrated. Preparing.

ROBERTS, JOHN B., A. M., M. D.,
Lecturer on Anatomy and on Operative Surgery at the Philadelphia School of Anatomy.

The Principles and Practice of Surgery. For the use of Students and
Practitioners of Medicine and Surgery. In one very handsome octavo volume of about 500

pages, with many illustrations. Preparing.

PEPPER, A. J., M. B., M. S., F. R. C. S.,
Surgeon and Lecturer at St. Mary's Hospital, London.

Surgical Pathology. (See Students' Series of Manuals, page 5.)

STIMSON, LEWIS A., B. A., M. J).,
Prof, of Pathol. Anat. at the Univ. of the City of New York, Surgeon and Curator to Bellevue Hosp.

A Manual of Operative Surgery. In one verv handsome royal 12mo. volume
of 477 pages, with 332 illustrations. Cloth, $2.50.
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Bit?ANT, THOMAS, F. It. C. S.,
Surgeon to Guy's Hospital, London.

The Practice of Surgery. Third American from the third and revised English
edition. Thoroughly revised and much improved, by JOHN B. EGBERTS, A. M., M. D.
In one large and very handsome imperial octavo volume of 1009 pages, with 735 illustra-

tions. Cloth, $6.50; leather, $7.50; very handsome half Russia, raised bands, $8.00.

Without freighting his book with multiplied de-
llied methods
reference on

tails and wearying descriptions of all

of procedure, he is ample enough for

all the departments of surgery, not omitting such
strict specialties as dental, ophthalmic, military,
orthopredic and gynaecological surgery. Some of
these chapters are written hy specialists in these

respective branches, and atl are amply sufficient

for anyone not himself aiming at special practice.
The labors of the American editor deserve un-

qualified praise. His additions to the author's
text are numerous, judicious and germane. They
add very distinctly to the value of the original
treatise, and give a more equitable illustration of
the part taken by American surgeons than the
author was able to do. Medical and Surgical Re-

porter 'Feb. 12, 1881.

It is the best of all the one-volume works on sur-

gery of recent date for the ordinary surgeon, con-

taining enough of pathology, accurate description
of surgical diseases and injuries, well-devised

_ lans of treatment, etc., to make the surgeon who
follows the text successful in his diagnosis and
treatment in any case in which success can be se-

cured, according to the present state of the sur-

gical art. Virginia Medical Monthly, May, 1881.

It is a work especially adapted to the wants of
students and practitioners. It affords instruction
in sufficient detail for a full understanding of sur-

gical principles and the treatment of surgical dis-
eases. It embraces in its scope all the dis< -i.-rs

that are recognized as belonging to surgery, and
all traumatic injuries. In discussing these it has
seemed to be the aim of the author rather to pre-
sent the student with practical information, and
that alone, than to burden his memory with the
views of different writers, however distinguished
they might have been. In this edition the whole
work has been carefully revised, much of it has
been rewritten, and important additions have been
made to almost every chapter. Cincinnati Medical

Neics, Jan. 1881.

ERICHSEN, JOHN E., F. R. 8., F. R. C. S.,
Professor of Surgery in University College, London, etc.

The Science and Art of Surgery ; Being a Treatise on Surgical Injuries, Dis-

eases and Operations. Specially revised by the Author from the eighth and enlarged

English edition. In two large and beautiful octavo volumes of about 2000 pages, illus-

trated with about 900 engravings on wood. Preparing.
A few notices of the previous edition are appended.

For the past twenty years Erichsen's Surgery
has maintained its place as the leading text-book,
not only in this country, but in Great Britain.
That it is able to hold its ground is abundantly
proven by the thoroughness with which the pres-
ent edition has been revised, and by the large
amount of valuable material that has been added.
Aside from this, one hundred and fifty new illus-

trations have been inserted, including quite a
number of microscopical appearances of patholo-

Of the many treatises on surgery which it has
been our task to study, or pur pleasure to read,
there is none which in all points has satisfied us so
well as the classic treatise of Erichsen. His
polished, clear style, his freedom from prejudice
and hobbies, his unsurpassed grasp of his subject
and vast clinical experience, qualify him admira-
bly to write a model text-book. When we wish,
at the least cost of time, to learn the most of a
topic in surgery, we turn, by preference, to his
work. It is a pleasure, therefore, to see that the

appreciation of it is general, and has led to the ap-
pearance of another edition. Medical and Surgical
^Reporter, Feb. 2, 1878.

ESMARCH, Dr. FRIEDRICH,
Professor of Surgery at the University of Kiel, etc.

Early Aid in Injuries and Accidents. Five Ambulance Lectures. Trans-
lated by H. K. H. PRINCESS CHRISTIAN. In one handsome small 12mo. volume of 109

pages, with 24 illustrations. Cloth, 75 cents. Just ready.

gical processes. So m
cal ap
arked is this change for the

better that the work almost appears as an entirely
new one. Medical Record, Feb. 23, 1878.

The excellent little handbook by Dr. Esmarch
may be referred to by all for clear, safe and practi-
cal directions and instructions for rendering the

right kind of aid until the doctor arrives, in the
event of the numerous injuries that are liable to

organization of the human body, illustrated by
clear, suitable diagrams. The second teaches how
to give judicious help in ordinary injuries contu-

sions, wounds, haemorrhage and poisoned wounds.
The third treats of first aid in cases of fracture

happen in a family or neighborhood in the circum- i and of dislocations, in sprains and in burns. Next,
stances of daily life. The manual is earnestly
andjustly commended for its excellence and clear-

ness, and especially for the minuteness and extent
of its practical details. Harpers' Magazine, Aug.,
1883.
The course of instruction is divided into five

sections or lectures. The first, or introductory
lecture, gives a brief account of the structure and

the methods of affording first treatment in cases
of frost-bite, of drowning, of suffocation, of loss of
consciousness and of poisoning are described;
and the fifth lecture teaches how injured persons
may be most safely and easily transported to their

homes, to a medical man, or to a nospital. The
illustrations in the book are clear and good. Medi-
cal Times and Gazette, Nov. 4, 1882.

DRITITT, ROBERT, M. R. C. 8., etc.

The Principles and Practice of Modern Surgery. From the eighth
London edition. In one octavo volume of 687 pages, with 432 illustrations. Cloth, $4.00 ;

leather, $5.00.
SARGENT ON BANDAGING AND OTHER OPERA-
TIONS OF MINOR SURGERY. New edition,
with a Chapter on militarv surgery. One l'2mo.
volume of 383 pages, with 187 cuts. Cloth, $1.75.

MILLER'S PRINCIPLES OF SURGERY. Fourth
American from the third Edinburgh edition. In
one 8vo. vol. of 688 pages, with 340 illustrations.

Cloth, $3.75.

MILLER'S PRACTICE OF SURGERY. Fourth
and revised American from the last Edinburgh
edition. In one large 8vo. vol. of G82 pages, with
364 illustrations. Cloth, $3.75.

PIRRIE'S PRINCIPLES AND PRACTICE OF
SURGERY. Edited by JOHN NEILL, M. D. In
one 8vo. vol. of 784 pp. with 316 illus. Cloth, $3.75.

COOPER'S LECTURES ON THE PRINCIPLES
AND PRACTICE OF SURGERY. In one Svo.vol.
of 767 pages. Cloth, $2.00.

SKEY'S OPERATIVE SURGERY. In one vol. 870.
of 661 pages, with 81 woodcuts. Cloth, $3.25.

GIBSON'S INSTITUTES AND PRACTICE OF
SURGERY. Eighth edition. In two octavo rols.
of 965 pages, with 34 plates. Leather $6.50.
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HOLMES, TIMOTHY, M. A.,
Surgeon and Lecturer on Surgery at St. George's Hospital, London.

A System of Surgery ;
Theoretical and Practical. IN TREATISES BY

VARIOUS AUTHORS. AMERICAN EDITION, THOROUGHLY REVISED AND RE-EDITED

by JOHN H. PACKARD, M. D., Surgeon to the Episcopal and St. Joseph's Hospitals,
Philadelphia, assisted by a corps of thirty-three of the most eminent American surgeons.
In three large and very handsome imperial octavo volumes containing 3137 double-
columned pages, with 979 illustrations on wood and 13 lithographic plates, beautifully
colored. Price per volume, cloth, $6.00 ; leather, $7.00 ;

half Russia, 7.50. Per set, cloth,.

$18.00 ; leather, $21.00 ;
half Russia, $22.50. Sold only by subscription.

VOLUAIE I. contains GENERAL PATHOLOGY, MORBID PROCESSES, INJURIES IN GEN-
ERAL, COMPLICATIONS OF INJURIES AND INJURIES OF REGIONS*

VOLUME II. contains DISEASES OF ORGANS OF SPECIAL SENSE, CIRCULATORY SYS-

TEM, DIGESTIVE TRACT AND GENITO-URINARY ORGANS.
VOLUME III. contains DISEASES OF THE RESPIRATORY ORGANS, BONES, JOINTS AND-

MUSCLES, DISEASES OF THE NERVOUS SYSTEM, GUNSHOT WOUNDS, OPERATIVE AND
MINOR SURGERY, AND MISCELLANEOUS SUBJECTS (including an essay on HOSPITALS).

This great work, issued some years since in England, has won such universal confi-

dence wherever the language is spoken that its republication here, in a form more
thoroughly adapted to the wants of the American practitioner, has seemed to be a duty
owing to the profession. To accomplish this, each article has been placed in the hands of
a gentleman specially competent to treat its subject, and no labor has been spared to bring-
each one up to the foremost level of the times, and to adapt it thoroughly to the practice
of the country. In certain cases this has rendered necessary the substitution of an entirely
new essay for the original, as in the case of the articles on Skin Diseases and on Diseases-

of the Absorbent System, where the views of the authors have been superseded by the
advance of medical science, and new articles have therefore been prepared by Drs. Arthur
Van Harlingen and S. C. Busey, respectively. So also in the case of Anaesthetics, in the use
of which American practice differs from that of England, the original has been supple-
mented with a new essay by J. C. Reeve, M. D. The same careful and conscientious-

revision has been pursued throughout, leading to an increase of nearly one-fourth in

matter, while the series of illustrations has been nearly trebled, and the whole is presented
as a complete exponent of British and American Surgery, adapted to the daily needs of
the working practitioner.

In order to bring it within the reach of every member of the profession, the five vol-

umes of the original have been compressed into three by employing a double-columned

royal octavo page, and in this improved form it is offered at less than one-half the price of the

original. It is printed and bound to match in every detail with Reynolds' System of Medi-
cine. The work will be sold by subscription only, and in due time every member of the

profession will be called upon and offered an opportunity to subscribe.

The authors of the original English edition are
men of the front rank in England, and Dr. Packard
has been fortunate in securing as his American
coadjutors such men as Bartholow, Hyde, Hunt,
Conner, Stimson, Morton, Hodgen, Jewell and
their colleagues. As a whole, the work will be
solid and substantial, and a valuable addition to
the library of any medical man. It is more wieldly
and more useful than the English edition, and with
its companion work "

Reynolds' System of Medi-
cine "

will well represent the present state of our
science. One who is familiar with those two works
will be fairly well furnished head-wise and hand-
wise. The Medical News, Jan. 7, 1882.

This work is cyclopsedic in character, and every
subject is treated in an exhaustive manner. It is

especially designed for a reference book, which
every practising surgeon should have under hand
in cases which require more than ordinary knowl-
edge. Chicago Med. Journ. and Exam., Feb. 1882.

Great credit is due to the American editor and

easy reach of American surgeons a work which has
been received with such universal favor on the
other side of the Atlantic as Holmes' System of
Surgery. In the list of English contributors to the
first volume we find the names of such well-known
surgeons as Sir James Paget, Simon, Savory, Cal-

lender, Barclay, and others equally distinguished ;

while among the American revisers we recog-
nize men of no less celebrity. With regard to the
mechanical execution of the work, neither pains
nor money seem to have been spared by the pub-
lishers. Med. and Surg. Reporter, Sept. 14, 1881.

In the revision of the work for the American
edition not only has provision been made for a
recognition of the advances made in our knowledge
during the ten years since its first publication,
but also for a presentation of the variations in

practice which characterize American surgery and

distinguish it from that of Great Britain. The
work is one which we take pleasure in com-
mending to the notice of our readers as an ency-
clopaedia of surgical knowledge and practice.

his co-laborers for revising and bringing within '

St. Louis Courier of Medicine, Nov. 1881.

HOLMES, TIMOTHY, M. A.
Surgery, Its Principles and Practice. In one handsome octavo volume of

968 pages, with 411 illustrations. Cloth, $6.00; leather, $7.00; half Russia, $7.50.

Mr. Holmes is a surgeon of large and varied ex- It will be found a most excellent epitome of sur-

perience, and one of the best known, and perhaps gery by the general practitioner who has not the
the most brilliant writer upon surgical subjects in time to give attention to more minute and extend-
England. It is a book for students and an admi-

j

ed works, and to the medical student. In fact, we
rable one and for the busy general practitioner, know of no one we can more cordially recom-
It will give a student all the knowledge needed to mend. The author has succeeded well in giv-
pass a rigid examination. The book fairly justifies ing a plain and practical account of each surgical
the high expectations that were formed or it. Its : injury and disease, and of the treatment which is

style is clear and forcible, even brilliant at times,
j

most commonly advisable. It will no doubt be-
and the conciseness needed to bring it within its come a popular work in the profession, and espe-
proper limits has not impaired its force and dis- cially as a text-book. Cincin. Med. News, April,
tinctness. N. Y. Med. Record, April 14, 1876. 1876.
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8TIM8ON, LEWIS A., B. A., M. D.,
Professor of Pathological Anatomy at the University of the City of New York, Surgeon and Curator
to Bellevue Hospital, Surgeon to the Presbyterian Hospital,'Now York, etc.

A Practical Treatise on Fractures. In one very handsome octavo volume of

598 pages, with 360 beautiful illustrations. Cloth, $4.75 ; leather, $5.75. Just Ready.
treatises; on the contrary, everything is thorough.
The chapters on repair of fractures and their treat-

_,
ment show him not only to be a profound student,

not surpassed by any work written in the English, j

but likewise a practical surgeon and pathologist.
or, for that matter, any other language. Perfectly His mode of treatment of the different fractures is

conversant with the American, English, French

The author has given to the medical profession
in this treatise on fractures what is likely to be-
come a standard work on the subject. It is certainly

and German medical literature, the author tells us
eminently sound and practical. We consider this
work one of the best on fractures ; and it will be

in a short, concise and comprehensive manner, all ! welcomed not only as a text-book, but also by the
that is known about his subject. There is nothing i surgeon in full practice. N. O. Medical and Sur-
seanty or superficial about it, as in most other

i gicat Journal, March, 1883.

HAMILTON, FRANK H., M. &., LL. D.,
Surgeon to the Bellevue Hospital, New York.

A Practical Treatise on Fractures and Dislocations. Sixth edition,

thoroughly revised and much improved. In one very handsome octavo volume of 909

pages, with 352 illustrations. Cloth; $5.50 ; leather, $6.50 ;
half Russia, raised bands, $7.00.

The only complete work on its subject ininly
the English tongue, and indeed it may now be
said to be the only work of its kind in any
tongue. It would require an exceedingly critical

examination to detect in it any particulars in
which it might be improved. The work is a mon-
ument to American surgery, and will long serve to

keep green the memory of its venerable author.

Michigan Medical News, Nov. 10, 1881.

Dr. Hamilton is the author of the best modern
work in his own or any language on fractures and
dislocations. Lond. Med. Times and Qaz. Nov. 19, '81.

This edition, besides being carefully revised, has
in part been entirely rewritten for instance, the

chapter on fractures of the patella and a chapter
on general prognosis has been added. The work
as a whole is one of the very few medical books of
American origin that are everywhere accorded a
standard character. Its subject-matter unavoid-
ably comes home to every general practitioner as
a branch of our art in which he cannot afford to

neglect the fullest and most practical information
of such a character as it and it alone furnishes.
New York Medical Journal, March, 1881.

WELLS, J. SOELBERG, F. R. C. 8.,
Professor of Ophthalmology in King's College Hospital, London, etc.

A Treatise on Diseases of the Eye. Fourth American from the third London
edition. Thoroughly revised, with copious additions, by CHARLES S. BULL, M. D., Surgeon
and Pathologist to the New York Eye and Ear Infirmary. In one large and very hand-
some octavo volume of 822 pages, with 257 illustrations on wood, six colored plates, and
selections from the Test-types of Jaeger and Snellen. Cloth, $5.00 ; leather, $6.00 ;

very handsome half Russia, raised bands, $6.50. Just ready.

This new edition of this well-known and standard work has been revised by Dr.
Charles S. Bull, who has endeavored to carry out the original plan of the Author by
incorporating all advances in the subject up to the present day, and, in addition, to give
due prominence to the views in theory and practice which ophthalmic science owes to this

country. As now offered to the profession, this volume may therefore be said to represent
its specialty in its most advanced condition on both sides of the Atlantic.

NETTLESHIP, EDWARD, F. R. C. 8.,
Ophthalmic Surg. and Lect. on Ophth. Surg. at St. Thomas' Hospital, London.

The Student's Guide to Diseases of the Eye. New edition. With a chap-
ter on the Detection of Color-Blindness, by WILLIAM THOMSON, M. D., Ophthalmologist
to the Jefferson Medical College. In one royal 12mo. volume of 416 pages, with 138
illustrations. Cloth, $2.00. Just ready.
This admirable guide bids fair to become the

favorite text-book on ophthalmic surgery with stu-
dents and general practitioners. It bears through-
out the imprint of sound judgment combined with
vast experience. The illustrations are numerous
and well chosen. This book, within the short com-
pass of about 400 pages, contains a lucid exposition
of the modern aspect of ophthalmic science.
Medical Record, June 23, 188.3.

This work is essentially a student's manual of

ophthalmology, and the favor with which it has

been received shows its real value and the appre-
ciation by the profession of its intrinsic merits.
Dr. Thomson has added a Chapter on Color-Blind-

ness, on which subject his extensive investigations
are well known. With this valuable addition the
book becomes the most valuable guide to diseases
of the eye yet published. We commend it to the
notice of students of medicine, and to such prac-
titioners as desire a condensed treatise on a class

of diseases which are frequently met with in daily
practice. Buffalo Med. and Surg. Journ., May, 1883.

BROWNE, EDGAR A.,
Surgeon to the Liverpool Eye and Ear Infirmary and to the Dispensary for Skin Diseases.

How to Use the Ophthalmoscope. Being Elementary Instructions in Oph-
thalmoscopy, arranged for the use of Students. In one small royal 12mo. volume of 116

pages, with 35 illustrations. Cloth, $1.00.

LAWSON ON INJURIES TO THE EYE, ORBIT
AND EYELIDS: Their Immediate and Remote
Effects. In one octavo volume of 404 pages, with
92 illustrations. Cloth, $3.50.

LAURENCE AND MOON'S HANDY BOOK OF
OPHTHALMIC SURGERY, for the use of Prac-

titioners. Second edition. In one octavo vol-

ume of 227 pages, with 65 illust. Cloth, $2.75.

CARTER'S PRACTICAL TREATISE ON DISEAS-
ES OF THE EYE. Edited by JOHN GREEN, M. D.
In one handsome octavo volume.
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BURNETT, CHARLES H., A. M., M. D.,
Aural Surg. to the Presb. Hosp., Surgeon-in-charge of the Infir.for Dis. of the Ear, Philadelphia.

The Ear, Its Anatomy, Physiology and Diseases. A Practical Treatise

for the use of Medical Students and Practitioners. In one handsome octavo volume of 619

pages, with 87 illustrations. Cloth, $4.50 ; leather, 5.50
;
half Russia, raised bands, $6.00.

The medical profession will welcome this new I fill study of the book and a constant reference to its-

work on otology, which presents clearly and con-
i trustworthy pages. Edinburgh Med. Jour. Aug. '78.

cisely its present aspect, whilst clearly indicating
the direction in which further researches can be
most profitably carried on. Dr. Burnett has pro-

As the title of the work indicates, this volume
treats of the anatomy and physiology of the ear a
well as of its diseases, and the author has taken

duced a work which, as a text-book, stands facile special pains to make this difficult and complicated
prmceps in our language. To the specialist the matter thoroughly clear and intelligible. Both
work is of the highest value, and his sense of grati- student and practitioner can study the work with
tude to Dr. Burnett will, we hope, be proportionate a great deal of benefit. It is profusely and beauti-
to the amount ot benefit he can obtain from the care-

, fully illustrated. .ZV". Y. Hosp. Gazette, Oct.15, 1877.

POLITZER, ADAM, M. D.,
Imperial-Royal Prof, of Aural Therap. in the Univ. of Vienna.

A Text-Book of the Ear and its Diseases. Translated, at the Author's re-

quest, by JAMES PATTERSON CASSELLS, M. D., M. R. C. S. In one handsome octavo vol-

ume of 800 pages, with 257 original illustrations. Cloth, $5.50. Just ready.
The work itself we do not hesitate to pronounce

j

section, and this again by the pathological physi-
the best upon the subject of aural diseases which ology, an arrangement which serves to keep up the
has ever appeared, systematic without being too interest of the student by showing the direct ap-
diffuse on obsolete subjects, and eminently prac- i plication of what has preceded to the study of dis-

tical in every sense. The anatomical descriptions ! ease. The whole work can be recommenced as a
of each separate division of the ear are admirable, reliable guide to the student, and an efficient aid
and profusely illustrated by woodcuts. They are to the practitioner in his treatment. Boston Med-
followed immediately by the physiology of the cal and Surgical Journal, June 7, 1883.

COLEMAN, A., L. R. C. P., F. R. C. S., Exam. L. D. 8.,
Senior Dent. Surg. and Lect. on Dent. Surg. to St. Bartholomew's Hosp. and the Dent. Hosp., London,

A Manual of Dental Surgery and Pathology. Thoroughly revised and

adapted to the use of American Students, by THOMAS C. STELIAVAGEN, M. A., M. D.,
D. D. S., Prof, of Physiology at the Philadelphia Dental College. In one handsome volume
of 412 pages, with 331 illustrations. Cloth, $3.25.

This volume deserves to rank among the most
|

deserves a place in the library of every dentist,

important of recent contributions to dental litera-
|

Dental Cosmos, May, 1882.
ture. Mr. Coleman has presented his methods of

i
It should be in the possession 'of every practi-

practice, for the most part, in a plain and concise
manner, and the work of the American editor has
been conscientiously performed. He has evidently
labored to present his convictions ofthe best modes

tioner in this country. The part devoted to first

and second dentition and irregularities in the per-
manent teeth is fully worth the price. In fact,

price should not be considered in purchasing such
of practice for the instruction of those commenc- ! a work. If the money put into some of our so-called

ing a professional career, and he has faithfully en- ! standard text-books could be converted into such

deavpred to teach to others all that he has acquired publications as this, much good would result.

by his own observation and experience. The book Southern Dental Journal, May, 1882.

GROSS, S. D., M. D., LL. D., D. C. L., etc.

A Practical Treatise on the Diseases, Injuries and Malformations
of the Urinary Bladder, the Prostate Gland and the Urethra. Third

edition, thoroughly revised by SAMUEL W. GROSS, M. D., Surgeon to the Philadelphia
Hospital. In one octavo volume of 574 pages, with 170 illustrations. Cloth, $4.50.

For reference and general information, the phy- |
sual advantage of being easily comprehended by

sician or surgeon can find no work that meets their ; the reasonable and practical manner in which the
necessities more thoroughly than this, a revised I various subjects are systematized and arranged,
edition of an excellent treatise. Replete with hand- ' Atlanta Medical Journal, Oct. 1876.
some illustrations and good ideas, it has the unu-

i

ROBERTS, WILLIAM, M. D.,
Lecturer on Medicine in the Manchester School of Medicine, etc.

A Practical Treatise on Urinary and Renal Diseases, including Uri-
nary Deposits. Fourth American from the fourth London edition. Illustrated by
numerous engravings. In one large and handsome octavo volume. Preparing.

THOMPSON, SIR HENRY,
Surgeon and Professor of Clinical Surgery to University College Hospital, London.

Lectures on Diseases of the Urinary Organs. Second American from the
third English edition. In one 8vo. volume of 203 pp., with 25 illustrations. Cloth, $2.25.

By the Same Author.
On the Pathology and Treatment of Stricture of the Urethra and

Urinary Fistulse. From the third English edition. In one volume of 359 pages, with
47 cuts and 3 plates. Cloth, $3.50.

BASHAM ON RENAL DISEASES : A Clinical I one 12mo. vol. of 304 pages, with 21 illustrations.
Guide to their Diagnosis and Treatment. In

| Cloth, $2.00.
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GROSS, SAMUEL W., A. M., M. D.,
Professor of the Principles of Surgery and of Clinical Surgery in the Jefferson Medical College.

A Practical Treatise on Impotence, Sterility, and Allied Disorders
of the Male Sexual Organs. Second edition, thoroughly revised. In one very hand-
some octavo volume of 1(58 pages, with 16 illustrations. Cloth, 1.50. Just ready.

A few notices of the previous edition are appended.
The book is the outcome of intelligent clinical The author has devoted much time to the hard-

observation and extensive experience. The ar- est study of this most trying class of diseases; and
rangement and classification leave nothing to be this labor, together with the fruit of laborious re-
desired in the way of clearness; and practitioners \

search into the scattered literature of the subject,who may be called upon to treat these cases will constitutes the result of his investigations. We
find the directions both for diagnosis and treat-

' can earnestly commend it to the practitioner as
merit very perspicuous and sound. Liverpool I the very best work upon the subject in the English
JUedico-Clrirurgical Journal, July, 1882.

| language. Nashville Jour, of Med. and Surg. Oct. '81.

BTJMSTEAD, F. J.,
M. D., LL. D.,

and

Late Professor of Venereal Diseases
at the College of Physicians and
Surgeons, New York, etc.

TAYLOR, jR. W.,
A. M., M. D.,

Surgeon to Charity Hospital, New York, Prof, oj
Venereal and Skin Diseases in the University oj
Vermont, Pres. of the Am. Dermatological Ass'n.

The Pathology and Treatment of Venereal Diseases. Including the
results of recent investigations upon the subject. Fifth edition, revised and largely re-

written, by Dr. Taylor. In one large and handsome octavo volume of about 900 pages,
with about 150 illustrations. In press.

The fifth edition of this standard work, now passing through the press, has been

subjected to a thorough revision by Dr. Taylor, and all additions have been made necessary
to render it thoroughly representative of the present state of syphilology. Recent advanced
theories have been fully discussed

; space has been devoted to a detailed account of a

newly-discovered agent which has been proved of striking value in the treatment of

venereal diseases, and a chapter has been added upon the relation of syphilis to marriage.
In addition to the improvements in the text, a series of carefully-executed chrorno-

lithographic drawings has been inserted, portraying faithfully those morbid conditions

impossible to depict without the use of colors. Every care has been taken with the typo-
graphy, and it is confidently anticipated that the volume will be found in all respects worthy
of the exalted position accorded the previous editions.

COMNIL, V.,
Professor to the Faculty of Medicine of Paris, and Physician to the Lourcine Hospital.

Syphilis, its Morbid Anatomy, Diagnosis and Treatment. Specially
revised by the Author, and translated with notes and additions by J. HENRY C. SIMES,
M. D., Demonstrator of Pathological Histology in the University of Pennsylvania, and
J. WILLIAM WHITE, M. D., Lecturer on Venereal Diseases and Demonstrator of Surgery
in the University of Pennsylvania. In one handsome octavo volume of 461 pages, with
84 very beautiful illustrations. Cloth, $3.75. Just ready.

lution of the disease as indicated by histologicalThe anatomical and histological characters of the
hard and soft sore are admirably described. The
multiform cutaneous manifestations of the disease
are dealt with histologically in a masterly way, as
we should indeed expect them to be, and the

accompanying illustrations are executed carefully
and well. The various nervous lesions which are
the recognized outcome of the syphilitic dyscrasia
are treated with care and consideration. Syphilitic
epilepsy, paralysis, cerebral syphilis and locomotor
ataxia are subjects full of interest; and nowhere in
the whole volume is the clinical experience of the
author or the wide acquaintance of the translators
with medical literature more evident. The anat-

omy, the histology, the pathology and the clinical
features of syphilis are represented in this work in
their best, most practical and most instructive

changes that the author has prepared this volume.
In this respect it is much better than any other we
could name, and merits the close reading of syphi-
lologists. The translation is well done, and the
reader will not regret the considerable additions
which the translators have inserted in the text.
Medical and Surgical Reporter, Aug. 5, 1882.

The characteristic feature of M. Cornil's work is

the attention paid to the minute anatomy of the

syphilitic lesions. The histological evolution of the
various phases of the disease, from the initial

chancre to the gumma, including the mucous
patch, the superficial and deep cutaneous syphi-
lides, the osseous and visceral affections is con-

in striking con-
trast to that of other works upon the same subject.

surer one. The London Practitioner, Jan. 1882. to the interest and value o"f the volume. Maryland
It is with the special purpose of showing the evo- Medical Journal, Aug. 15, 1882.

CULLERIER, A. 9 & BUMSTEAD, F. J., M.D., LL.D.,
Surgeon to the Hopital du Midi. Late Professor of Venereal Diseases in the College of Physicians

and Surgeons, New York.

An Atlas of Venereal Diseases. Translated and edited by FREEMAN J. BUM-
STEAD, M. D. In one imperial 4to. volume of 328 pages, double-columns, with 26 plates,

containing about 150 figures, beautifully colored, many of them the size of life. Strongly
bound in cloth, $17.00. A specimen of the plates and text sent by mail, on receipt of 25 cts.

HILL ON SYPHILIS AND LOCAL CONTAGIOUS FORMS OF LOCAL DISEASE AFFECTING
DISORDERS. In one 8vo vol. of 479 p. Cloth, 83.25. PRINCIPALLY THE ORGANS OF GENERA-

LEE'S LECTURES ON SYPHILIS AND SOME TION. In one 8vo. vol. of 246 pages. Cloth, 2.25.
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HYDE, J. KEVINS, M. D.,
Professor of Dermatology and Venereal Diseases in Bush Medical College, Chicago.

A Practical Treatise on Diseases of the Skin. For the use of Students and
Practitioners. In one handsome octavo volume of 570 pages, with 66 beautiful and elab-
orate illustrations. Cloth, 4.25

; leather, $5.25. Just ready.

EXTRACT FROM PREFACE.
The increasing recognition of the gravity of many cutaneous disorders and of the im-

portance of their accurate study, is shown by the rapidly augmenting number of
observers in this department of medicine and by the numerous and valuable contribu-
tions constantly made to it both in this country and abroad. For the convenience of the

general practitioner it therefore becomes necessary at shortly-recurring intervals that some
one should attempt the task of presenting in a comprehensive form the results of the latest

observation and experience. The author is aware of the extent to which he must claim

indulgence in the present effort to perform this duty. The extent of the subject and the
limitations of a single volume require the omission of much detail of secondary importance.
With regard to that which it has seemed proper to include he has endeavored to write con-

cisely, to set forth only what can be held as the truth, to be frank in the admission of the
weakness with which the most skilful physician stands in the presence of many grave and
not a few benign disorders, and to cultivate a wholesome doubt of that which has not
been shown to be worthy of 1 rust.

Professor Hyde has long been known as one of
;

of the work convinces us that he has accomplished
the most intelligent and enthusiastic representa- his task with painstaking fidelity and with a cred-
tives of dermatology in the west. His numerous itable result. Journal of Cutaneous and Venereal
contributions to the literature of this specialty Diseases, June, 1883.
have gained for him a favorable recognition as a

,

prof. Hvde has given to the profession a valuable
careful, conscientious and original observer. The and comprehensive work upon this special subject,remarkable advances made m our knowledge of exposing the etiology, symptomatology and treat-
diseases of the skin, especially from the stand-

| ment of diseases of the skin in a concise and
point of pathological histology and improved
methods of treatment, necessitate a revision of
the older textbooks at short intervals in order to

thorough manner. The book is a valuable one for
the student and practitioner, containing all the
latest progress made in dermatology, and will

bring them up to the standard demanded by the
| without doubt attain the end expected bv its

march of science. This last contribution of Dr.
; author to make the general practitioner thor-

Hyde is an effort in this direction. He has at-
; oughly informed in regard to the treatment of

tempted, as he informs us, the task of presenting I cutaneous diseases, and it will prove a valuable
in a condensed form the results of the latest ob- ! book of reference to the specialist New Orleans
servation and experience. A careful examination

| Medical and Surgical Journal, April, 1883.

MORRIS, MALCOLM, M. X>.,
Joint Lecturer on Dermatology at St. Mary's Hospital Medical School, London.

Skin Diseases
; Including their Definitions, Symptoms, Diagnosis, Prognosis, Mor-

bid Anatomy and Treatment. A Manual for Students and Practitioners. In one 12mo.
volume of 316 pages, with illustrations. Cloth, $1.75.

To physicianswho would like to know something pression and methodical arrangement is better
about skin diseases, so that when a patient pre- : adapted to promote a rational conception of der-
sents himself for relief they can make a correct

i matology a branch confessedly difficult and per-
diagnosis and prescribe a rational treatment, we

| plexing to the beginner. St. Louis Courier of .Wed-

unhesitatingly recommend this little book of Dr. icine, April, 1880.

The writer has certainly given in a small compass
a large amount of well-compiled information, and
his little book compares favorably with any other
which has emanated from England, while in many

Morris. The affections of the skin are described
in a terse, lucid manner, and their several charac-
teristics so plainly set forth that diagnosis will be
easy. The treatment in each case is such as the

experience of the most eminent dermatologists ad-
vises. Cincinnati Medical News, April, 1880.

This is emphatically a learner's book; for we
can safely say, so far as our judgment goes, that in
the whole range of medical literature there is

points he has emancipated himself from the stub-

bornly adhered to errors of others of his country-
men. There is certainlv excellent material in the
book which will well repay perusal. Boston Med.

range of medical literature there is i and Surg. Journ., March, 1880.
no book of a like scope which for clearness of ex-

FOX, T., M.D.,F.R.C.P.,andT.C.FOX,B.A.,M.R.C.S.,
Physician to the Department for Skin Diseases, University College Hospital, London. -

An Epitome of Skin Diseases. With Formulae. For Students and Prac-
titioners. Third edition, revised and enlarged. In one very handsome 12mo. volume.
In press.

WILSOJV, ERASMUS, F.R.S~
The Student's Book of Cutaneous Medicine and Diseases of the Skin.

In one handsome small octavo volume of 535 pages. Cloth, $3.50.

SILLIER, THOMAS, M. D.,
Physician to the Skin Department of University College, London.

Handbook of Skin Diseases ;
for Students and Practitioners. Second Ameri-

can edition. In one 12mo. volume of 353 pages, with plates. Cloth, $2.25.
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AN AMERICAN SYSTEM OF GYNAECOLOGY.
A System of Gynaecology, in Treatises by Various Authors. In active

preparation.

THOMAS, T. GAILLARD, M. D.,
Professor of Obstetrics, etc., in the College of Physicians and Surgeons, N. Y.

A Practical Treatise on the Diseases of Women. Fifth edition, thoroughly
revised and rewritten. In one large and handsome octavo volume of 810 pages, with 266
illustrations. Cloth, $5.00 ; leather, $6.00 ; very handsome half Russia, raised bands, $6.50.
The words which follow "

fifth edition" are in It has been enlarged and carefully revised. The
this case no mere formal announcement. The author has brought it fully abreast with the times,
.alterations and additions which have been made are and as the wave of gyneecolpgical progression has
both numerous and important. The attraction been widespread and rapid during the twelve
;and the permanent character of this book lie in

, years that have elapsed since the issue of the first

the clearness and truth of the clinical descriptions ; edition, one can conceive of the great improve-
of diseases; the fertility of the author in thera- mentthis edition must be upon the earlier. It is

rpeutic resources and the fulness with which the a condensed encyclopaedia of gynaecological medi-
details of treatment are described; the definite , cine. The style of arrangement, the masterly
character of the teaching; and last, but not least, ! manner in which each subject is treated, and the
the evident candor which pervades it. We would honest convictions derived from probably the
also particularize the fulness with which the his- largest clinical experience in that specialty of any
tory of the subject is gone into, which makes the in this country, all serve to commend it in the
book additionally interesting and gives it value as highest terms to the practitioner. Nashville Jour.
a work of reference. London Medical Times and of Med. and Surg., Jan. 1881.

Gazette, July 30, 1881. That the previous editions of the treatise of Dr.
The determination of the author to keep his Thomas were thought worthy of translation into

'book foremost in the rank of works on gyneecology
' German, French, Italian and Spanish, is enough

is most gratifying. Recognizing the fact that this to give it the stamp of genuine merit. At home it

can only be accomplished by frequent and thor-
[
has made its way into the library of every obstet-

-ough revision, he has spared no pains to make the
!
rician and gynaecologist as a safe guide to practice,

present edition more desirable even than the pre- I No small number of additions have been made to
vious one. As a book of reference for the busy

j

the present edition to make it correspond to re-

practitioner it is unequalled. Boston Medical and
\ cent improvements in treatment. Pacific Medical

Surgical Journal, April 7, 1880.
I
and Surgical Journal, Jan. 1881.

EDIS, ARTHUR W., M. &., Lond., F.R. C. P., M. It. C. 8.,
Assist. Obstetric Physician to Middlesex Hospital, late Physician to British Lying-in Hospital.

The Diseases of Women. Including their Pathology, Causation, Symptoms,
Diagnosis and Treatment. A Manual for Students and Practitioners. In one handsome
octavo volume of 576 pages, with 148 illustrations. Cloth, $3.00 ; leather, $4.00.

It is a pleasure to read a book so thoroughly being fully explained. The descriptions of gynse-
good as this one. The special qualities which are

j
cological manipulations and operations are full,

conspicuous are thoroughness in covering the
'

clear and practical. Much care has also been be-
whole ground, clearness of description and con-

j

stowed on the parts of the book which deal with
ciseness of statement. Another marked feature of diagnosis we note especially the pages dealing
the book is the attention paid to the details of with the differentiation, one from another, of the
many minor surgical operations and procedures,

! different kinds of abdominal tumors. The prac-
as, for instance, the use of tents, application of titioner will therefore find in this book the kind
leeches, and use of hot water injections. These i of knowledge he most needs in his daily work, and
are among the more common methods of treat- he will be pleased with the clearness and fulness

ment, and yet very little is said about them in of the information there given. The Practitioner,
many of the text-books. The book is one to be Feb. 1882.

warmly recommended especially to students and it is an excellent manual clear, decided, sum-
general practitioners, who need a concise but com-

| eiently comprehensive for a beginner, extremely
plete resume of the whole subject. Specialists, too, handy for any practitioner, safe, cautious and pre-
will find many useful _hints in its pages. Boston c ise . The book reminds us constantly of Thomas'
Med. and Surg. Journ., March 2, 1882.

The greatest pains have been taken with the
sections relating to treatment. A liberal selection

treatise, on which it seems to have been somewhat
modelled. As a summary of existing knowledge,
empirical and other, it is really to be commended.

of remedies is given for each morbid condition, Archives of Medicine, June, 1882.

the strength, mode of application and other details

BARNES, ROBERT, M. D., F. R. C. P.,
Obstetric Physician to St. Thomas' Hospital, London, etc.

A Clinical Exposition ofthe Medical and Surgical Diseases of Women.
In one handsome octavo volume, with numerous illustrations. New edition. Preparing.

GUSSEROW, A.,
Professor of Midwifery and the Diseases of Children at the University of Berlin.

A Practical Treatise on Uterine Tumors. Specially revised by the Author,
: and translated with notes and additions by EDMUND C. WENDT, M. D., Pathologist to the
St. Francis Hospital, N. Y., etc., and revised by NATHAN BOZEMAN, M. D., Surgeon to the
Woman's Hospital of the State of New York. In one handsome octavo volume, with about
40 illustrations. Preparing.

CHADWICK, JAMES R., A. M., M. D.
A Manual of the Diseases Peculiar to Women. In one handsome royal

12mo. volume, with illustrations. Preparing.

WEST, CHARLES, M. D.
Lectures on the Diseases of Women. Third American from the third Lon-

don edition. In one octavo volume of 543 pages. Cloth, $3.75 ; leather, $4.75.
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EMMET, THOMAS ADDIS, M. D., LL. D.,
Surgeon to the Woman's Hospital, New York, etc.

The Principles and Practice of Gynaecology ;
For the use of Students and

Practitioners of Medicine. Second edition. Thoroughly revised. In one large and very
handsome octavo volume 6t 879 pages, with 133 illustrations. Cloth, 5.00

; leather, 6.00
;

very handsome half Russia, $6.50.

No gynaecological treatise has appeared which
[
ceived more attention than in America. It is,

contains an equal amount of original and useful I then, with a feeling of pleasure that we welcome a
matter; nor does the medical and surgical history

j

work on diseases of women from so eminent a
of America include a book more novel and useful, gynaecologist as Dr. Emmet. The work is essen-
The tabular and statistical information which it

\

tially clinical, and leaves a strong impress of the
contains is marvellous, both in quantity and accu- author's individuality. To criticise, with the care

racy, and cannot be otherwise than invaluable to
:

it merits, the book throughout, would demand far

future investigators. It is a work which demands
|

more space than is at our command. In parting,
not careless reading but profound study. Its value we can say that the work teems with original
as a contribution to gynaecology is, perhaps, ideas, fresh and valuable methods of practice, and
greater than that of all previous literature on the is written in a clear and elegant style, worthy of

subject combined. Chicago Medical Gazette, April the literary reputation of the country of Longfellow
5, 1880. and Oliver Wendell Holmes. British Med. Journal,
In no country of the world has gynaecology re- Feb. 21, 1880.

DUNCAN, J. MATTHEWS, M.I>., LL. D., F. It. S. E., etc.

Clinical Lectures on the Diseases of Women
;
Delivered in Saint Bar-

tholomew's Hospital. In one handsome octavo volume of 175 pages. Cloth, $1.50.

They are in every way worthy of their author; stamp of individuality that, if widely read, as they
indeed, we look upon them as among the most certainly deserve to be, they cannot fail to exert a
valuable of his contributions. They are all upon wholesome restraint upon the undue eagerness
matters of great interest to the general practitioner. . with which many young physicians seem bent
Some of them deal with subjects that are not, a.s a
rule, adequately handled in the text-books; others
of them, while bearing upon topics that are usually
treated of at length in such works, yet bear such a

upon following the wild teachings which so infest
the gynaecology of the present day. N. Y. Medical

Journal, March, 1880.

GYNECOLOGICAL TRANSACTIONS.
Being the Transactions of the American Gynecological Society for the Year 1881.

VOLUME VI. Now ready. Contains Essays by Doctors W. H. Byford, S. C. Busey,
H. J. Garrig".es, G. II. Lyman, Nathan Bozeman, E. Van de Warker, I. E. Taylor, W.
Goodell, H. F. Campbell, T. G. Thomas, T. A. Keamy, A. H. Smith, A. D. Sinclair, J. W.
Underbill, E. W. Jenks, LL. D., W.-M. Polk, W. K. Gillette, C. C. Lee, F. P. Foster, E.
W. Sawyer and B. B. Browne.

With Indexes : (a) of Vol. VI., (6) of the Gynecological and Obstetric Literature of

Countries for the year 1880, (c) of Obstetric and Gynecological Journals, and (d) of Obstet-

ric and Gynecological Societies.

In one very handsome octavo volume of 549 pages, with illustrations. Cloth, $5.00.

Volumes I., III., IV. and V. may also be obtained. Price, each, by mail, postpaid, $5.00.

HODGE, HUGHL., M. D.,
Emeritus Professor of Obstetrics, etc., in the University of Pennsylvania.

On Diseases Peculiar to Women; Including Displacements of the Uterus.

Second edition, revised and enlarged. In one beautifully printed octavo volume of 519

pages, with original illustrations. Cloth, $4.50.

By the Same Author.

The Principles and Practice of Obstetrics. Illustrated with large litho-

graphic plates containing 159 figures from original photographs, and with numerous wood-
cuts. In one large quarto volume of 542 double-columned pages. Strongly bound in

cloth, $14.00.
*
*
*
Specimens of the plates and letter-press will be forwarded to any address, free by

mail, on receipt of six cents in postage stamps.

RAMSBOTHAM, FRANCIS H., M. D.
The Principles and Practice of Obstetric Medicine and Surgery;

In reference to the Process of Parturition. A new and enlarged edition, thoroughly revised

by the Author. With additions by W. V. KEATING, M. D., Professor of Obstetrics, etc.,

in the Jefferson Medical College of Philadelphia. In one large and handsome imperial
octavo volume of 640 pages, with 64 full-page plates, and 43 woodcuts in the text, contain-

ing in all nearly 200 beautiful figures. Strongly bound in leather, with raised bands, *7.

ASHWELL'S PRACTICAL TREATISE ON THE
DISEASES PECULIAR TO WOMEN. Third

AND OTHER DISEASES PECULIAR TO WO-
MEN. In one 8vo. vol. of 464 pages. Cloth. >-j.:,n.

American from the third and revised London
,
MEIGS ON THE NATURE, SIGNS AND TKKAT-

edition. In one 8vo. vol., pp. 520. Cloth. 83.50. MENT OF CHILDBED FEVER. In one 8vo.

CHURCHILL ON THE PUERPERAL FEVER volume of 346 pages. Cloth, $2.00.
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PLAYFAIR, W. S., M. D., F. It. C. P.,
Professor of Obstetric Medicine in King's College, London, etc.

A Treatise on the Science and Practice of Midwifery. Third American
edition, revised by the Author. Edited, with additions, by ROBERT P. HARRIS, M. D.
In one handsome octavo volume of 659 pages, with 183 illustrations. Cloth, $4 ; leather,

$5 ;
half Russia, $5.50.

The medical profession has now the opportunity
of iuMiug to their stock of standard medical works
one of the best volumes on midwifery ever pub-
lished. The subject is taken up with a master

niD|
hand. The part devoted to labor in all its various

presentations, the management and results, is ad-

miniMy arranged, and the views entertained will

be found essentially modern, and the opinions ex-

pressed trustworthy. The work abounds with

plates, illustrating various obstetrical positions ;

they are admirably wrought, and afford great
assistance to the student. N. O. Medical and Sur-

gical Journal, March, 1880.

If inquired of by a medical student what work
on obstetrics we should recommend for him, par
excellence, we would undoubtedly advise him to

choose Playfair's. It is of convenient size, but
what is of chief importance, its treatment of the
various subjects is concise and plain. While the
discussions and descriptions are sufficiently elabo-
rate to render a very intelligible idea of them, yet
all details not necessary for a full understanding
of the subject are omitted. Cincinnati Medical
News, Jan. 1880.

It certainly is an admirable exposition of the
science and practice of midwifery. Of course the
additions made by the American editor, Dr. R. P.

Harris, who never utters an idle word, and whose
studious researches in some special departments
of obstetrics are so well known to the profession,
are of great value. The American Practitioner,
April, 1880.

KING, A. F. A., M. D.,
Pi-nfi'Kxor of Obstetrics and Diseases of Women in the Medical Department of the Columbian Univer-

sity, Washington, D. C., and in the University of Vermont, etc.

A Manual of Obstetrics. In one very handsome 12mo. volume of 321 pages,
with 58 illustrations. Cloth, $2.

Though the book appears small externally, it

contains as complete a consideration of obstetric

subjects as many larger volumes, and this is

chiefly owing to a directness of expression, and an
avoidance of repetition and of waste of words.
The author endeavors to pla?e theories, causes of
disease and methods of treatment in that order

which, by weight of authority, they merit. His
excellent judgment has availed him well in this

effort. While, in one sense, the book is an excel-

lent obstetric dictionary, and well suited to the stu-

dent, it is also of value to the general practitioner,
who often desires to find a resume of information
upon a given subject. It will be of further value
to the latter, as, in our opinion, the author holds
most sensible views on practical matters. The
book is admirably arranged for reference, being
well paragraphed, with suitable sub-divisions, and
well indexed. American Journal of Obstetrics. Aug.
1882.

TARNIER, 8., and CHANTREUIL, G.
A Treatise on the Art of Obstetrics. Translated from the French. In

two large octavo volumes, richly illustrated.

PARVIN, THEOPHILUS, M. D., LL. D.,
Professor of Obstetrics and the Diseases of Women and Children in the Jefferson Medical College.

A Treatise on Midwifery. In one very handsome octavo volume of about 550

pages, with numerous illustrations. In press.

BARNES, ROBERT, M. D., and FANCOURT, M. D.,
Ph;/s. to the General Lying-in Hosp., Lond. Obstetric Phys. to St. Thomas' Ifosp., Lond.

A System of Obstetric Medicine and Surgery, Theoretical and Clin-
ical. For the Student and the Practitioner. The Section on Embryology contributed by
Prof. Milnes Marshall. In one handsome octavo volume, profusely illustrated. In press.

BARNES, FANCOURT, M. D>.

A Manual of Midwifery for Midwives and Medical Students. In one

royal 12mo. volume of 197 pages, with 50 illustrations. Cloth, $1.25.

PARRY, JOHN S., M. D.,
Obstetrician to the Philadelphia Hospital, Vice-President of the Obstet. Society of Philadelphia.

Extra - Uterine Pregnancy : Its Clinical History, Diagnosis, Prognosis and
Treatment. In one handsome octavo volume of 272 pages. Cloth, $2.50.

TANNER, THOMAS HAWKES, M. D.
On the Signs and Diseases of Pregnancy. First American from the second

English edition. In one handsome octavo volume of 490 pages, with 4 colored plates and
16 woodcuts. Cloth, $4.25.

WINCKEL, F.
A Complete Treatise on the Pathology and Treatment of Childbed.

For Students and Practitioners. Translated, with the consent of the Author, from the
second German edition, by JAMES READ CHADWICK, M. D. In one octavo volume of 484

pages. Cloth, $4.00.

MONTGOMERY'S EXPOSITION OF THE SIGNS I exquisite colored plates and numerous wood-
AND SYMPTOMS OF PREGNANCY. With two

|
cuts. In one 8vo. vol. of 568 pp. Cloth, $3.75.
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LEISHMAN, WILLIAM, M. D.,
Ref/ius Professor of Midwifery in the University of Glasgow, etc.

A System of Midwifery, Including the Diseases of Pregnancy and the
Puerperal State. Third American edition, revised by the Author, with additions by
Jonx S. PARRY, M. D., Obstetrician to the Philadelphia Hospital, etc. In one large and
very handsome octavo volume of 740 pages, with 205 illustrations. Cloth, $4.50 ; leather,
$5.50 ; very handsome half Russia, raised bands, $6.00.

The author is broad in his teachings, and dis- preparation of the present edition the author has
cusses briefly the comparative anatomy of the pel- made such alterations as the progress of obctetri-
vis and the mobility of the pelvic articulations.

;
cal science seems to require, and we cannot but

The second chapter is devoted especially to admire the ability with which the task has been
the study of the pelvis, while in the third the performed. We consider it an admirable text-
female organs of generation are introduced.

;

book for students during their attendance upon
The structure and development of the ovum are

j lectures, and have great pleasure in recommend-
admirably described. Then follow chapters upon j ing it. As an exponent of the midwifery of the
the various subjects embraced in the study of mid- i present day it has no superior in the English lan-

wifery. The descriptions throughout the work are guage. Canada Lancet, Jan. 1880.

plain and pleasing. It is sufficient to state that in -po the American student the work before us
this, the last edition of this well-known work, every
recent advancement in this field has been brought
forward. Physician and Surgeon, Jan. 1880.

We gladly welcome the new edition of this ex-
cellent text-book of midwifery. The former edi-

tions have been most favorably received by the

profession on both sides of the Atlantic. In the

must prove admirably adapted. Complete in all its

parts, essentially modern in its teachings, and with
demonstrations noted for clearness and precision,
it will gain in favor and be recognized as a work
of standard merit. The work cannot fail to be
popular and is cordially recommended. .V. O.
Med. and Surg. Journ., March, 1880.

SMITH, J. LEWIS, M. D.,
Clinical Professor of Diseases of Children in the Bellevue Hospital Medical College, X. Y.

A Complete Practical Treatise on the Diseases of Children. Fifth

edition, thoroughly revised and rewritten. In one handsome octavo volume of 836 pages,
with illustrations. Cloth, $4.50 ; leather, $5.50 ; very handsome half Russia, raised bands, $6.

This is one of the best books on the subject with
which we have met and one that has given us
satisfaction on every occasion on which we have
consulted it,

either as to diagnosis or treatment.
It is now in its fifth edition and in its present form

tioners on such questions as etiology, pathology,
prognosis, etc., he has devoted more attention to
the diagnosis and treatment of the ailments which
he so accurately describes

; and such information
is exactly what is wanted by the vast majority of

is a very adequate representation of the subject it
;

'

family physicians." Va. Med. Monthly, Feb. 1882.

treats of as at present understood. The important
subject of infant hygiene is fully dealt with in the

It is a pleasure to peruse such a work as the one
before us, and as reviewers we have but one diffi-

app
nul

arly portion of the book. The great bulk of the
culty there is but little to find fault with. The

work is appropriately devoted to the diseases of author understands what he writes about from a
practical acquaintance with the diseases incident
to infancy and childhood, and also thoroughly
comprehends their pathology and therapeutics.
The work is fall of original and practical remarks
which will be particularly acceptable to the student
and young physician ; but at the same time we can
with great sincerity commend it to the notice of
the profession in general. Edinb. Med. JL, May, '82.

infancy and childhood. We would recommend
any one in need of information on the subject to

procure the work and form his own opinion on it,

which we venture to say will be a favorable one.
.Dublin Journal of Medical Science, March, 1883.

There is no book published on the subjects of
which this one treats that is its equal in value to

the physician. While he has said just enough to

impart the information desired by general practi-

KEATING, JOHNM., M. D.,
Lecturer on the Diseases of Children at the University of Pennsylvania, etc.

The Mother's Guide in the Management and Feeding of Infants. In
one handsome 12mo. volume of 118 pages. Cloth, $1.00.

Works like this one will aid the physician im-

mensely, for it saves the time he is constantly giv-
ing his patients in instructing them on the sub-

jects here dwelt upon so thoroughly and prac-
tically. Dr. Keating has written a practical book,
has carefully avoided unnecessary repetition, and
successfully instructed the mother in such details
of the treatment of her child as devolve upon her.
He has studiously omitted giving prescriptions,
.and instructs the mother when to call upon the
doctor, as his duties are totally distinct from hers.
American Journal of Obstetrics, October, 1881.

Dr. Keating has kept clear of the common fault
of works of this sort, viz., mixing the duties of
the mother with those proper to the doctor. There
is the ring of common sense in the remarks about
the employment of a wet-nurse, about the proper
food for a nursing mother, about the tonic effects
of a bath, about the perambulator versus the nurse's
arms, and on many other subjects concerning
which the critic might say, "surely this is obvi-

ous," but which experience teaches us are exactly
the things needed to be insisted upon, with the rich
as well as the poor. London Lancet, January 28, 1882.

WEST, CHARLES, M. D.,
Physician to the Hospitalfor Sick Children, London, etc.

Lectures on the Diseases of Infancy and Childhood. Fifth American
irom the sixth revised anjd enlarged English edition. In one large and handsome octavo

volume of 686 pages. Cloth, $4.50 ; leather, $5.50.

By the Same Author.
On Some Disorders of the Nervous System in Childhood.

pages. Cloth, $1.00.

In one small

12mo. volume of 127

SMITH'S PRACTICAL TREATISE ON THE
WASTING DISEASES OP INFANCY AND
CHILDHOOD. Second American from the
second English edition. In one octavo volume
of 266 pages. Cloth, $2.50.

CONDIE'S PRACTICAL TREATISE ON THE
DISEASES OF CHILDREN. Sixth edition, re-

vised and augmented. In one octavo volume of

779 pages. Cloth, $5.25 ; leather, $6.25.
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TIDY, CHARLES MEYMOTT, M. B., F. C. 8.,
Professor of Chemistry and of Forensic Medicine and Public Health at the London Hospital, etc.

Legal Medicine. VOLUME I. Embracing Evidence, The Signs of Death, Iden-

tity, The Causes of Death, The Post-mortem, Sex, Monstrosities, Hermaphrodism, Expec-
tation of Life, Presumption of Death and Survivorship, Heat and Cold, Burns, Lightning,
Explosives, Starvation. Making a very handsome imperial octavo volume of 664 pages,
with 2 beautifully-colored plates. Cloth, $6.00; leather, $7.00. Just ready.
He whose inclinations or necessities lead him to

assume the functions of a medical jurist wants a
book encyclopedic in character, in which he may
be reasonably sure of finding medico-legal topics
discussed w'ih judicial fairness, with sufficient

completeness, and with due attention to the most
recent advances in medical science. Mr. Tidy's
work bids fair to meet this need satisfactorily.

The fact that the very numerous illustrative cases
are drawn from many sources, and are not limited,
as in Casper's Handbook, to the author's own ex-

Eerience,
and the additional fact that they are

rought down to a very recent date, give them,
for purposes of reference, a very obvious value.
Boston Medical and Surgical Journal, Feb. 8, 1883.

TAYLOR, ALFRED 8., M. D.,
Lecturer on Medical Jurisprudence and Chemistry in Guy's Hospital, London.

A Manual of Medical Jurisprudence. Eighth American from the tenth Lon-
don edition, thoroughly revised and rewritten. Edited by JOHN J. EEESE, M. D., Professor
of Medical Jurisprudence and Toxicology in the University of Pennsylvania. In one

large octavo volume of 937 pages, with 70 illustrations. Cloth, $5.00 ; leather, $6.00; half

Russia, raised bands, $6.50.

The American editions of this standard manual ' only have to seek for laudatory terms. American
have for a long time laid claim to the attention of Journal of the Medical Sciences, Jan. 1881.
the profession in this country; and the eighth
comes before us as embodying the latest thoughts
and emendations of Dr. Taylor upon the subject
to which he devoted his life with an assiduity and
success which made him facile princeps among
English writers on medical jurisprudence. Both
the author and the book have made a mark too

deep to be affected by criticism, whether it be
censure or praise. In this case, however, we should

This celebrated work has been the standard au-

thority in its department for thirty-seven years,
both in England and America, in both the profes-
sions which it concerns, and it is improbable that
it will be superseded in many years. The work is

simply indispensable to every physician, and nearly
so to every liberally-educated lawyer, and we
heartily commend the present edition to both pro-
fessions. Albany Law Journal, March 26, 1881.

By the Same Author.
The Principles and Practice of Medical Jurisprudence. Third edition.

In two handsome octavo volumes, containing 1416 pages, with 188 illustrations. Cloth, $10 ;

leather, $12. Just ready.

The revision of the third edition of this standard work has been most happily con-
fided to a gentleman who was during fourteen years the colleague of the author, and who
therefore is thoroughly conversant with the methods of thought which have everywhere
gained for the book an exalted position as a work of reference. The present edition, though
not so large as its predecessor, contains a large amount of new matter which has been
accommodated by a careful condensation wherever it was compatible with clearness. The
chapters on poisoning have been in some parts entirely rewritten, a change demanded by
the recent advances in this department of Forensic Medicine, and many illustrative cases

have been added throughout the entire work. In its present form the work is the most

complete exposition of Forensic Medicine in the English language.

By the Same Author.
Poisons in Relation to Medical Jurisprudence and Medicine. Third

American, from the third and revised English edition. In one large octavo volume of 788

pages. Cloth, $5.50 ; leather, $6.50.

LEA, HENRY C.

Superstition and Force : Essays on The Wager of Law, The Wager of
Battle, The Ordeal and Torture. Third revised and enlarged edition. In one
handsome royal 12mo. volume of 552 pages. Cloth) $2.50.
This valuable work is in reality a history of civ-

ilization as interpreted by the progress ofjurispru-
dence. . . In "

Superstition and Force " we have a
philosophic survey of the long period intervening
between primitive barbarity and civilized enlight-
enment. There is not a chapter in the work that

should not be most carefully studied
; and however

well versed the reader may be in the science of

jurisprudence, he will find much in Mr. Lea's vol-
ume of which he was previously ignorant. The
book is a valuable addition to the literature of so-

cial science. Westminster Review, Jan. 1880.

By the Same Author.
Studies in Church History. The Rise of the Temporal Power Ben-

efit of Clergy Excommunication. New edition. In one very handsome royal
octavo volume of 605 pages. Cloth, $2.50. Just ready.

primitive church traced with so much clearness,
and with so definite a perception of complex or

conflicting sources. The fifty pages on the growth
of the papacy, for instance, are admirable for con-
ciseness and freedom from prejudice. Boston

The author is pre-eminently a scholar. He takes
up every topic allied with the leading theme, and
traces it out to the minutest detail with a wealth
of knowledge and impartiality of treatment that

compel admiration. The amount of information
compressed into the book is extraordinary. In no
other single volume is the development of the

Traveller, May 3, 1883.
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